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THE CRAMP SHIP YARDS. 

The Wm. Cramp & Sons Ship and Engine Building 
Company's yards and docks have been selected as 
the subject of the present article, owing to the great 
number of government and private contracts that 
are at the present time in course of execution. 

The plant is the largest of its kind in the country, 
and the ingenuity of its general management and 
the efficiency of its machinery make it in many re- 
spects the Lmdel ship yard of America. 

It has been brought before the public, especially 
of late, by its good work in building very large and 
very fast vessels for our navy and our merchant mar- 
ine service. And there is reason for national pride in 
this striking proof that vessels of the first class may 
be constructed by American ingenuity in designing, 
by the skill of American workmen, and the use in 
every instance of American materials. 

The history of this great industry may be considered 
to date from the days when William Penn was the 
patron of ship building on the Delaware. In the early 
colonial period it was found that timber suitable for 
ship building grew in great abundance in the vicinity 
of Philadelphia. And as a result of Penn's patronage 
and this important natural advantage, the industry 
was rapidly developed. These conditions prepared Che 
way and made possible the great industry of the pres- 
ent day. The present firm was established by William 
Cramp in 1830. From that time to the present day the 
history of the company records a steady and uninter- 
rupted growth. Times have changed meanwhile and 
a complete revolution has occurred in the methods of 



ship building ; (but throughout, the Cramps have kept 
abreast with the times. 

Since the establishment of the works, the Cramps 
have built in all some 282 vessels. Of these, 21 have 
been United States steam men-of-war, 4 were steam 
cruisers for the Russian navy, 73 were ocean steamers 
of fr«m 1,000 to 10,700 tons register, 54 were tugboats, 
besides other craft of a variety of designs. The ship 
yard at present covers 31 acres of ground. It is so 
equipped that five vessels of the largest kind may be 
constructed at the same time, and preparations are 
being made to increase the capacity to eight. In the 
past twenty years the company has increased their 
capital from f 500,000 to $5,000,000. There are at present 
employed at the yard over 5, 600 hands, and this does 
not include an enormous amount of labor employed by 
| contributory industries upon which the ship yard de- 
pends for material in various stages of their work. 
The pay roll amounts to $54,000 per week. 

The general arrangement of the shipyard may be 
readily understood by a glance at the bird's eye view 
we present in this issue. The docks, it will be seen, 
are naturallv arranged along the river front, and 
directly in the rear of these are the various buildings 
and the stationary machinery. The buildings are 
built in the majority of cases of brick, or of steel 
frames covered with corrugated iron plates. The 
work of the yard is of necessity very carefully sys- 
tematized, and a definite part is assigned to each 
building or section of the yard. If we take up the 
buildings and examine their equipments in the order 
in which they are used in the construction of a great 



vessel, it will be possible to obtain a clear idea of the 
entire plant. The work of building a vessel may, 
therefore, be said to commence in the building con- 
taining the administrative offices of the company, and 
the drafting department, a high building near the 
center of the engraving. 

Standing between this and the docks is an immense 
structure, 1,104 feet long, with an average of 72 feet in 
width, and built partly three and partly four stories 
high. This building is provided with two mould 
lofts, each 240 feet by 50 feet. The floors areas smooth 
and clean as those of a dancing hall, and these are 
used for plotting the curves of the hull and the vari- 
ous cross sections from the drawings. Below these 
lofts are the regular joining and pattern shops, where 
the next part of the work is performed. The building 
also includes the shrive board and bending shop, 
where the iron and steel bars are shaped to form the 
ribs and framework of the vessels. The building fur- 
thermore includes a rolling shop, fitted with powerful 
machinery for rolling plates and bars of iron to the de 
sired dimensions. Under this roof is a large machine 
and erecting shop, where the iron frames of vessels 
are assembled preliminary to constructing the frame 
of the hull on the stays. These shops includea number 
of furnaces and forges for heating the metal. 

The framework or ribs of the vessel are next carried 
to the great docks to be placed in position. There are 
at present five of these docks, having each a length 
of 000 feet and a width of 70 feet, and capable of 
holding the largest vessels. When the frames are 
(Continued on page 409.) 




STEAM CRANE ATLAS PLACING A 70-TON. BOILER IN THE HOLD OF A UNITED STATES CRUISER. 
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DECISION AGAINST THE BELL TELEPHONE 
MONOPOLY. 

On December 18 of the present year Judge Carpen- 
ter, of the United States Circuit Court, rendered his 
decision in the suit brought by the Federal govern- 
ment to annul the Berliner microphone patent. The 
judge on two grounds decides the patent void, and di- 
rects it to be delivered up to be canceled. This is a 
circuit court decision and is open to appeal, and the 
case, it is to be presumed, will be carried to the higher 
courts. But the decision is a good one, is very far- 
reaching, and is the first circuit court defeat which the 
Bell Company has sustained for many a year. 

The suit was brought by the United States through 
the Attorney-General's office, with Messrs. Oausten 
Browne and Robert S. Taylor as additional counsel. 
The American Bell Telephone Company was repre- 
sented by Mr. James J. Storrow and four other counsel. 
In thetitle Emil Berliner was joined with the telephone 
company as a defendant. 

The patent in suit is one granted to Emil Berliner 
on November 17. 1891, and is numbered 463,569. It de- 
scribes and claims broadly the microphone transmitter 
of a telephone system. The original date of applica- 
tion was June 4, 1877. For over fourteen years the 
application was kept alive in the Patent Office by one 
action after another. Many reasons for delay were 
assigned, and finally the patent was issued a short 
time before the two fundamental Bell patents had 
expired. 

For a long series of years the Bell patents had main- 
tained for their owner, the American Bell Telephone 
Company, an absolute monopoly of the art of trans- 
mitting speech electrically, and many millions of dollars 
of dividends have been earned by this monopoly. The 
circuit court decisions had been so many and so strong 
in the patent's favor that any attack on it was hope- 
less. As the dates approached when the Bell patents 
were to lapse, a new patent was issued to Berliner, 
which if sustained would have practically extended 
the monopoly to 1908. It is a definite fact that the 
microphone is all that has made telephony a com- 
mercial success. The Berliner patent covered in its 
claims this device most completely. 

A quantity of testimony was taken on both sides, 
and the case was pressed to a final hearing. There 
were three grounds of action practically, as embodied 
in the government's case One was the issue of a 
patent in 1880 to Berliner for the same invention ; 
another was the extraordinary delay in the granting 
of the patent. On both these grounds the judge de- 
cided in the government's favor and against the Bell 
Company. The other ground was the changes in 
the text, drawings and claims of the application while 
it was pending in the office. Of this the court takes 
no notice in the decision. 

The 1880 Berliner patent just alluded to, while appa- 
rently intended to be for a microphone used in the 
role of receiver, something for which it is not well 
adapted, contained a claim for two microphones in 
circuit with each other, one as transmitter and the 
other as receiver. This enabled the court to find in it 
the transmitter of the patent in suit, and hence to 
decide the patent in suit to be void, as two patents 
cannot be awarded for the same invention. 

The delay in the issuing of the patent receives by 
far the most consideration in the decision. This was 
undoubtedly the main point in the case. The court 
finds that the microphone covered by the Berliner 
patent had been in use since 1878 by the Bell Com- 
pany. From 1877, when the application was filed, to 
1882, the application for the patent in suit had been 
regularly prosecuted, and the court finds no fault with 
the transactions of these five years. About this time 
the delays which have vitiated the patent began. The 
case was withheld from issue to await the declaration 
of interferences. One of the Bell telephone cases, the 
Drawbaugh suit, came before the Supreme Court. 
This was made a ground by the Patent Office for more 
delay, in order to have the decision of the court to 
guide its actions. This decision was given in 1888. 
Still a prospective interference with the same party 
was awaiting a public use proceeding in the office. 
Drawbaugh was thrown out on this, so that finally 
in 1891 the Commissioner decided that the patent 
should be issued. The threatened Drawbaugh in- 
terference had kept the patent from issue for years. 
Ordinarily a patentee feels aggrieved at delay, but 
here was a case where delay was of the utmost 
value, provided the patent could be obtained and 
upheld. The Patent Office took upon itself judicial 
and quasi-paternal functions ; acted as if a patent 
were more than prima facie evidence of originality, 
and in committing a wrong, fortunately established 
a precedent for greater promptitude in the future. 

There is one most excellent assertion in the decision, 
where the judge speaks of the Commissioner ascertain- 
ing " prima facie and with sufficient certainty for the 
purpose of an administrative decision, by wt. m the 
first invention of the microphone had been made." 
The true functions of the Commissioner of Patents 
have never been better outlined. A prima facie case 
for administrative action is all that is needed to justify 



the issue of a patent and the Commissioner is not to be 
a self-constituted judge. 

We have repeatedly advocated in these columns the 
propriety and the importance of the liberal treatment 
of inventors by the Patent Office. The true function 
of the office should be the granting of patents, not the 
endeavoring to adjudicate as to the merits of an in- 
vention. 

Were the system changed so that patents would be 
granted on application without all the examination 
for priority, originality, and even utility, thatisnovv 
given the inventions claimed iu the applications, the 
interests of the public would be conserved. There 
would be less desire for useless patents than now, 
when the squeezing of a patent through the Patent 
Office gives it, in the eyes of its owner at least, a sort 
of judicial force. The best attorneys would be re- 
quired in the system, as the search for originality would 
be done outside of the Patent Office, and inventors 
would be careful not to waste their money on useless 
letters patent. 



THE HEAVENS IN JANUARY. 

There is something besides the planets and the con- 
stellations to interest star gazers during the coming 
month. In truth our good ship, the earth, as she 
cleaves the ethereal ocean is continually bringing into 
view some new sight for those who keep a sharp 
watch to larboard and to starboard. The astrono- 
mical outlooks, on November 1, spied a comet coming 
sunward. With that keen sense of recognition which 
enables a seaman to name an approaching vessel before 
its hull has fairly risen, they at once pronounced the 
stranger to be Encke's comet. It is in the constellation 
Pegasus, and on January 1 it will be three or four de- 
grees southwest of the star Theta in that constellation, 
and will set a little before 10 o'clock in the evening. 
By the middle of the month it will have passed into 
Aquarius and will be near the star Alpha Aquarii, and 
at the end of the month it will be close to the northern 
border of Capricornus, and will set before 6 P. M. It 
will be in perihelion on February 4. Encke's comet is 
rarely bright enough to be seen with the naked eye, 
and the interest it excites is due principally to the evi- 
dence it gives of encountering some resistance in space. 
Its period is a little less than three years and four 
months, but this period has been gradually shorten- 
ing ever since the comet's discovery in 1818. Until 
1868 it lost about two hours and a half on each circuit, 
but since then the rate of shortening has been re- 
duced one-half. What causes the shortening of the 
period, and more particularly what caused the change 
in 1868, is more or less a, mystery. A resistance to the 
comet's motion would accelerate its return to peri- 
helion by sending it closer to the sun, and thus com- 
pelling it to quicken its pace ; but the exact nature of 
the resistance remains to be discovered. 

Mars and Jupiter continue to attract universal at- 
tention. Mars has just crossed the line from Pisces 
into Aries and is on the meridian, at the beginning of 
the month, at 7 P. M. At the end of the month the 
planet, which is moving eastward, will be near the star 
PI Arietis, and will pass the meridian about 6 P. M. 

Jupiter is in Gemini, immersed in the Milky Way, 
near the stars Mu and Eta, and the magnificent clus- 
ter M 35. It is a glorious neighborhood. He is mov- 
ing slowly, one might say majestically, westward, as if 
to meet Mars and complete the subjugation of the al- 
ready humbled planet of war. About the end of the 
month he will cross over into Taurus. On the 1st he 
passes the meridian about 11 P. M., and at the end ol 
the month about 9 P. M. His wonderful disk lias 
never appeared more splendid in the telescope than it 
does this winter. Whoever wishes to see a giant world 
in an early stage of its evolution should look at Jupi- 
ter. Here is answer for Keats' banished god crying, 

"Where is another chaos ? Where?" 

As last month, I give again a few dates, in Eastern 
standard time, on which the interesting phenomena of 
the transits of Jupiter's moons and their shadows may 
be witnessed with the aid of a three or four inch tele- 
scope. 

On January 3, satellite III will enter on Jupiter's 
disk at 8:55 P. M , its shadow will follow at 10:10 P. 
M. About 11:30 P. M., the shadow will be near the 
central meridian of the planet. At about 9:38 P. M., 
satellite I will reappear from eclipse on the eastern 
side of Jupiter. 

On January 16, satellite II will enter on the disk at 
7:37 P. M.; the shadow will follow at 8:50 P. M., and, 
the latter will be near the central meridian about 
9:40 P. M. 

On January 25, satellite II will reappear from 
eclipse on the eastern side of Jupiter at 8:58 P. M. At 
9:38 P. M. satellite I will enter on the disk. The 
shadow will follow at 10:26 P. M., and will reach the 
central meridian about 11:30 P. M. 

The satellites cros? the disk from east tc west. Sat- 
ellite I and its shadovY pass near or upon the great 
south belt; the others pass farther to the south. 

Neptune is in Taurus, nea. the star Iota. Only a 
very powerful telescope can show Neptune's satellite, 
and the most powerful fails to reveai any distinctive 
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features on the planet's dusky green disk. It is not 
visible at all to the naked eye. 

Mercury is out of sight on the other side of the 
sun. 

Venus is evening star, but too near the sun to be 
well seen this month. 

Saturn is in Virgo, close to the boundary of Libra 
and a little east of the star Kappa. It rises at 2 
A. M. at the opening of the month and at midnight 
at the close. 

f Uranus is in Libra, above the star Iota, rising about 
3:30 A. M. at the beginning and about 1:30 A. M. at the 
end of the month. 

January opens with a crescent moon. The moon at- 
tains first quarter in Pisces at 2:52 A. M. on the 4th; fulls 
in Cancer at 1:50 A. M. on the 11th, and reaches last 
quarter in Virgo at 5:55 P. M. on the 17th. She is in per- 
igee or nearest to the earth at 7:14 P. M on the 11th. 
It will be observed that the time of the moon's nearest 
approach to the earth this month differs by only a few 
hours from the time of full moon. The result must be 
higher tides than usual about the 11th, and those who 
believe in the theory that earthquakes are more likely 
to occur when the tidal strain upon the earth is 
greatest might expect, about that date, a confirma- 
tion of their opinion. 

The moon will be in conjunction with Mars on the 
afternoon of the 5th, with Neptune on the afternoon 
of the 8th, with Jupiter on the afternoon of the 9th, 
with Saturn on the afternoon of the 18th, and with 
Uranus at midday on the 19th. 

Among the fixed stars this month, Sirius, the Dog 
Star, easily takes precedence, as he always does when 
in the field with his rivals. Observe the incessant ac- 
tivity of his rays, and disentangle, if you can, the dia- 
mond flash of prismatic colors shot out of the interior 
whiteness. The greatest compliment a poet ever paid 
to an epic hero was that of Homer to Achilles in liken- 
ing him to Sirius when he chased Hector to the 
Scean gate : , 

'Him the old man Priam first beheld as he sped 
across the plain blazing as the star whose name men 
call Orion's dog. Even so, on Achilles' breast the 
bronze gleamed as he ran." 

The celebrated companion of Sirius was last seen by 
Mr. Burnham with the great Lick telescope, in 1890. 
But if Burnham's calculation of the orbit in which 
the companion travels is correct, the little star should 
emerge from the effulgence of its master orb during 
the present year and become visible again with a few 
of the largest telescopes. 

Among double stars favorably situated for observa- 
tion during the evenings of January may be mention- 
ed Castor in Gemini. The two stars composing it are 
of the second and third magnitude respectively, and 
are nearly 6" apart, so that a 3 inch telescope sepa- 
rates them beautifully. 

Those who have more powerful telescopes — a 5 inch 
aperture, for instance — may look at the fine triple star 
Zeta in Cancer. The two nearest components are only 
1" apart, while the distance of the third star is more 
than 5". 

It is very interesting for us, whose god of day is sin- 
gle and independent, to behold some of those coupled 
suns. Garrett P. Serviss. 



December 30, at Hardman Hall. He has worked in- 
dustriously to develop and perfect the tricolor method 
of taking and reproducing photographs in colors, and 
merits the success he has attained. 



Tricolor Lantern Slide Projection. 

Nearly a year ago we described and illustrated Mr. 
R. D. Gray's triple lantern for the projection of triple 
lantern slides in the colors of nature, and alluded to 
his success in getting the three images superposed over 
each other on the screen in exact register and to the 
marvelous blending of the three colors— red, blue, and 
yellow — so perfectly as to bring out in comparative 
harmony all of the varying shades and gradesof color, 
of the different objects of the view. At the annual stere- 
opticon exhibition held in the office of the Scientific 
American for the entertainment of its numerous em- 
ployes and friends, on the 20th instant, Mr. Gray ex- 
hibited his improved apparatus and projected fifty or 
more of his beautiful colored pictures of Irish and 
Switzerland scenery taken by him on a special trip for 
the purpose during the past summer. One noticeable 
characteristic of his mountain scenery, especially in one 
or two views of the Jungfrau, was the delicate azure 
blue of the sky, against which, clouded slightly in front 
by an atmospheric mist, appeared the grand snowy 
peaks of the mountain; there were other views of 
Mont Blanc and Chamounix Valley, the Mer de Glace, 
the glaciers forming the source of the Rhone, 
the cataract of the Rhone falling from the foot of a 
glacier; examples of portraiture, showing the color of 
the hair and skin perfectly; flowers, gladiolas, and a 
combination of various kinds of fruit, that were won- 
derfully realistic and delicate in color. 

Mr. Gray has special methods of modifying the colors 
during the time the picture is on the screen, and pro- 
duces tints which are quite true to nature. His control 
of the blue in the skies, making them much more 
natural than one would expect, greatly enhanced the 
beauty of the landscapes. Mr. Gray is giving a series 
of exhibitions in this city of his colored views. The 
next one, we understand, occurs on the evening of 



Army Signaling. 

A recent number of the Electrical Engineer contains 
an interesting article, by George Heli Guy, descrip- 
tive of the methods of signaling in the U. S. army, as 
practiced at Port Riley, Kansas, from which we make 
the following abstracts : 

The means of communication by day used by the 
Signal Corps are flags, heliograph, and the field tele- 
graph and telephone trains; and by night, the torch, 
flash lantern, rockets, bombs, and search light. The 
method of visual signaling by flags consists in waving 
a flag to the right for a dot, to the left for a dash, and 
to the front for the space in the American Mor-e code. 
The heliograph, in brief, consists of a combination 
of mirrors by which a beam of sunlight is thrown in 
the required direction, and the dots and dashes of the 
Morse code are made by the opening and closing of a 
shutter placed in the track of the beam of sunlight. 
The heliograph has been used recently by the corps up 
to a distance of 182 miles. At night the Morse code is 
sent either by the waving of a torch or flashes of light 
from the flash lantern, the illuminant being coal oil. 

The telegraph cable cart can be run either by hand 
or by a horse. It will carry four miles of double cable. 
A field kit is attached by a flexible wire to the cart, 
and communication is always possible, whether the 
cart is at rest or in motion. The field telephone kit 
carried by the operator is a leather box, 9V£ inches 
long, 8 inches high, and 4^ inches wide. It weighs 
about 10 pounds, and contains a Morse key on a buzzer 
circuit, a Berthon-Ader combined transmitter and re- 
ceiver, and two cells of dry battery. The Morse key is 
used as a call for the telephone, and — in case the tele- 
phone breaks down — to send messages on the buzzer. 
The receiver and transmitter are in one piece. The 
box is carried slung over the shoulder, and does not in 
any way impede the progress of the operator. 

The method of erecting the telegraph line isbriefly as 
follows : At the head of the line the battery wagon is 
stationed; then a "surveyor" marks the general direc- 
tion of the line. He is followed by "markers "and 
"pin men," the markers pacing off the distance of 
about 55 yards and the pin men placing pins, similar 
to surveyors' " pins," in the ground to mark the loca- 
tion of the poles. These are followed by "crowbar 
men," who dig holes for the reception of the lances 
from 18 to 24 inches deep, according to the character 
of the ground. A lance is delivered from the lance 
truck, the wire men put the wire, which has been 
laid on the ground from the wire wagon, on the insu- 
lators, insert the lances in the holes, haul taut on the 
line, and tie the wire about every fourth or fifth lance 
with a tie insulator. Whenthe line reaches the desired 
point, instruments are joined on, and communication 
made with the battery wagon, which has an instru- 
ment on the line at all times. In favorable country 
th^rain should average at least two miles an hour. 

The balloon train at Fort Riley consists of three 
wagons for the carriage of tubes of compressed hydro- 
gen and one wagon for the balloon and appliances for 
handling it. The tubes are of compressed steel, one 
cubic foot in capacity, and contain hydrogen at a pres- 
sure of 200 atmospheres. These tubes are charged at 
the compressing plant, which is located at Port Logan, 
near Denver, Colorado. The gas is generated and 
the tubes filled there and shipped to the point of ascen- 
sion. The balloon wagon itself has a compartment for 
storing the balloon, basket, and netting, and at the 
rear has a large drum with gearing and brake. The 
drum carries 2,500 feet of steel cable, which has in its 
core two insulated conductors for use on the telephone 
circuit. The wagon is of such weight as to hold the 
balloon when inflated by its own weight, and after the 
balloon has once ascended it may be moved over the 
ground by simply moving the wagon. The balloon 
itself is of gold beater's skin, of about 13,000 cubic feet 
capacity, and, when distended, is of spherical shape, 
with a slight elongation at the neck. The car or bas- 
ket is of willow wickerwork, light but strong, and suf- 
ficiently large to carry two observers, with the neces- 
sary amount of ballast and equipment. 

The balloon is filled by attaching a linen hose to its 
neck, inserting: the tops of the gas cylinders in the 
hose, and opening the valves of the cylinders. It takes 
about 108 cylinders at 120 atmospheres pressure to fill 
the balloon, and after its inflation the gas is retained 
for a long period. If there should be an escape of gas 
overnight, the deficiency is made up from one of the 
tubes. When the balloon is inflated the maneuvering 
bar is attached to the end of the cable on the drum of 
the balloon wagon, and the necessary amount of cable 
is paid out. The height of the balloon above the 
ground is, of course regulated by the length of cable 
paid out, and the observer in the car, having afield 
kit telephone, can direct the manipulation of the bal- 
loon itself as occasion may require. 

The equipment of the car consists of an aneroid 
barometer, prismatic compass, telescope, field glasses, 



notebook and pencil, telephone, maps of the country, 
and a camera. The operator is thus fully prepared 
for photographic work and observation. It may be 
thought that a balloon would present a good target to 
the enemy; but the experiments at Shoeburyness with 
an old captive balloon showed that it is almost impos- 
sible to hit such an object with longe range musketry 
fire, or by artillery fire, especially if it be kept moving, 
which it always would be. It was also shown by 
these experiments that the balloon, when filled full of 
holes by a shrapnel, settled gradually and gently to 
the earth. When struck it was about 2,000 feet high, 
and it took 27 minutes to descend to the ground. 



Mr. Ives' Triple-Colored Lantern Slides. 

Before the Society of Amateur Photographers in 
this city a few days ago Mr. Frederick E. Ives, of Phila- 
delphia, exhibited his new triple-colored lantern slide 
on the screen. He makes three bichromated gelatine 
prints from the three negatives, representing respect- 
ively the color values in monochrome of red, blue, 
and yellow. The positive gelatine print from the red 
negative is dipped or stained with a light red dye, 
the others with blue and yellow, then they are super- 
posed in exact register over each other and clamped 
between cover glasses and bound, forming a tricolor 
lantern slide. It can then be put in the lantern like 
any other slide and projected in the colors of nature, 
provided the respective colors of the stained films are 
of the proper proportionate value. Specimen slides 
shown, particularly of landscapes, had the sky too blue, 
apparently, and were slightly blurred, no doubt, in 
part, due to a slight refraction of electric light in pass- 
ing through so many films. He exhibited several 
flower and fruit pictures, however, that appeared very 
natural. Commercially it would be expensive to make 
such slides. He has improved his photochromoscope 
by making it stereoscopic, thereby necessitating the 
making of six photographs at one time and provid- 
ing six duplicate monochrome transparencies. By im- 
proved and simplified construction he has succeeded 
in doing this very perfectly. We have viewed through 
this apparatus a box of Huyler's candies, fruit and 
flower pictures, which appeared so accurately that one 
could imagine they were solid enough to be picked up 
or plucked. 

< ( « t » 

Brick Dust Mortar. 

The use of brick dust mortar as a substitute for hy- 
draulic cement, where the latter cannot be obtained, 
is now recommended, the Southern Architect says, on 
the best engineering authority, experiments made with 
mixtures of brick dust and quicklime showing that 
blocks of one-half inch in thickness, after immersion 
in water for four months, bore without crushing, 
crumbling, or splitting, a pressure of 1,500 pounds per 
square inch. It is considered, too, that the addition 
of even as small a proportion as one-tenth as much 
brick dust as sand to ordinary mortars is preventive of 
the disintegration so often characterizing mortars used 
in the masonry of public works. The use of brick 
dust mixed with lime and sand is said to be generally 
and successfully practiced in the Spanish dominions, 
and is stated to be in all respects superior to the best 
Rosendale hydraulic cement in the construction of 
culverts, drains, tanks, or cisterns, and even roofs, 
whether for setting flat tiles or for making the usual 
tropical flat roof. The proportions used there in the 
manufacture are, approximately, one of brick dust, 
one of lime and two of sand, mixed together dry and 
tempered with water in the usual way. 



A Notable Polar Bear. 

The large polor bear which for 23 years had lived in 
the menagerie of the Zoological Society, London, died 
recently after a fortnight's illness. The bear was pre- 
sented to the society by Mr. B. L. Smith, who brought 
it home from an Arctic voyage in 1871. Frank Buck- 
land then described it as " about the size of a New- 
foundland dog, but more short and stumpy, with a 
splendid shaggy coat of lone, yellow hair." In its long 
life at the gardens, under the same careful manage- 
ment by which another specimen of the same species 
was kept for 36 years in the menagerie, it grew to a 
size rarely equaled, even by the largest polar bears 
killed in the Arctic regions, and its weight was esti- 
mated at three-quarters of a ton, though during its ill- 
ness it refused food and became much emaciated. 



\ 



Mexican Dancing; Beans. 

The familiar ''dancing beans " which have been dis- 
played of late in the shop windows have become a very 
popular novelty, and great quantities of them have 
been sold throughout the country at ridiculously high 
prices. The bean is the seed of the Sebastiana pal- 
meri, a shrub which grows abundantly in Alamas, 
Sonora, and other parts of Mexico. The curious move- 
ment or "dancing " is caused by the antics of a larva, 
the Carpocapsa saltitans, which is imprisoned in the 
hollow shell of the bean. The larva resembles closely 
the common apple worm of our orchards. The bean 
has no particular intrinsic value. 
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AN INEXPENSIVE FIRE ALARM. 
The illustration represents a fire alarm whose opera- 
tion is not dependent upon electrical circuits, but 
which operates positively in case of fire to sound the 
alarm in all parts of the building with which the ap- 
paratus is connected. The improvement has been 
patented by Mr. Eugene P. McCaslin, of Tullahoma, 
Tenn. (address in care of Alan Parker, First National 
Bank). A combustible cord, preferably of silk, is run 
around the ceiling from a peg, passing over guide 
pulleys, a weight at the end of the cord holding it taut. 




McCASLIN'S FIRE ALARM. 

To the weight is also attached a noncombustible cord, 
whose other end is secured to a tripping lever, a pull 
upon which disconnects two sections of a taut wire, one 
section of which is connected to extend through open 
ings into all the adjacent rooms and to all parts of the 
building, having connection with an alarm at all de 
sired points. If the silk combustible cord is burned, 
the weight is dropped and the tripping lever operated 
to cause the separation of the taut wire sections, thus 
sounding the several alarms. The other section of the 
taut wire is connected at its other end to a swinging 
weight fulcrumed on the wall of the room. Any suit- 
able spring alarm may be used with this improve- 
ment. 

AN IMPROVED SAWMILL CARRIAGE. 
To facilitate the squaring of large logs by the use of 
only one saw of moderate size, instead^ of employing 
in the work an upper and a lower saw, the improved 
carriage shown in the illustration has been devised and 
patented by Mr. Mat Cox, of Hale's Point, Tenn. 
Combined with the main frame of the carriage is 
a supplemental frame carrying the log, the main 
frame having rollers running in guides on the floor 
or the ground, the tracks extending in a direction 
corresponding to that in which the saw moves. 
Mounted on this frame is a supplemental log-carrying 
frame, provided with the usual knees or head blocks 
and mechanism for working them, and the lower or 
bottom side of each end of the upper frame has a 
rack bar engaging teeth on eccentrics mounted on 
logitudinal shafts. These shafts carry miter wheels 
engaging similar wheels on a, transverse shaft impart- 
ing motion from one eccentric to the other, upon the 
operation of a hand lever carrying pawls engaged by 
a ratchet wheel. By means of this lever, the supple 
mental frame carrying the log may be raised and car- 
ried forward toward the saw, or withdrawn to the low- 
ered position shown in the larger view, one of the 



thereon. For its first position, therefore, the carriage 
may be lowered to bring the edge of the log where 
the saw enters to a point almost level with the axis of 
the saw, the supplemental frame being afterward 
raised to the position shown in the smaller view, to do 
work as has been ordinarily done heretofore. The 
other small figure shows a modified form of eccentric, 
doing away with the rack bar and toothed eccentrics, 
this construction being somewhat cheaper. A short 
outside shaft attached to the lower carriage, and car- 
rying bevel gears engaging a larger bevel on the longi- 
tudinal shaft, affords increased power in raising the 
carriage and log, and a brake wheel on this shaft, 
encircled by a band of spring steel, facilitates gently 
lowering the upper carriage, or arresting it at any de- 
sired point. Rests may be provided for the outer edge 
of the upper carriage, when in its raised and forward 
position, and a graduated dial over which moves a 
pointer may be attached to the cross shaft to indicate 
the amount of forward movement of the upper car- 
riage in being raised, thus regulating the thickness of 
the plank taken off. 



Great Wall of China. 

Long ago Mongolia was not a part of the Chinese 
empire, as it is to-day, and the Hiungnu ancestors of 
the Mongolians were China's most terrible enemy. So 
this great wall was stretched along the border between 
China and Mongolia in order to keep out the formid- 
able invaders from the north. It is probably the only 
instance in history where the precise boundary between 
two countries was for ages marked by a stone wall. 
The wall, or its ruins, may still be traced from theGulf 
of Liaotung, at the northern extremity of the Yellow 
Sea, far over the plains and mountains, nearly to the 
western limit of China proper. 

It was a colossal work and ranks with the Grand 
Canal of China and the Pyramids of Egypt as among 
the most stupendous of human achievements. It had 
a length of over 2,000 miles, counting various sinuosi- 
ties and the double and triple walls built in a few 
places, notably to the north of the provinces of Pechili 
and Shansi. When we consider that this wall had an 
average height of about 30 feet and a mean width of 
about 22 feet, and that it is supposed to have contained 
about 160. 000, 000 cubic meters of solid masonry, we may 
gain some slight idea of the enormous labor involved 
in its construction. But it did not take a very great 
many years to in ild it. The Emperor Chi Hoangti 
was very sure he needed that wall when he began the 
great work twenty-one centuries ago. It cost as much 
in human life and treasure as a great war, and cost all 
the more because so much haste was made to erect it. 
Several hundred thousand men are believed to have 
perished while they were at work on the wall, which 
was to be at once a protection against their country's 
enemies and a memorial of their martyrdom. 

A great many writers have spoken of this wall as a 
pure waste of human energy. This is a mistake. It is 
certain that the wall was worth, to ancient China, far 
more than it ever cost her. From a military point of 
view it proved to be of prime importance. There is no 
doubt that for some centuries the hordes of Mongolia 
were stopped in their war expeditions at the foot of 
this wall, which marked the southern edge of their land; 
for the wall was nothing more or less than an immense 
fortification, the greatest the world ever saw, and there 
were plenty of Chinese soldiers to man it. Scattered 
all along the top of the wall were sentinels within com- 
municating distance of one another, and no enemy 
could approach without these sentinels signaling the 
fact all along the frontier. Every gate in the wall had 
its garrison and every mountain pass through which 
the wall was built had its military camp. Towns were 
built and agriculture developed along the wall in order 




to serve the purposes of the near-by inhabitants. The 
mere wear and tear of the ages alone would have top- 
pled much of it in ruins. The time was when it was 
a crime punishable with death to so much as scratch it 
with a pin. Yet it is doubtful if to-day much of the orig- 
inal wall is left. What is now seen of it is the patch- 
work of the centuries during the time when the wall 
was China's great bulwark to the north. — N. Y. Sun. 



A PLUG FOR LEAKY TUBES IN BOILERS. 
A plug of wood or similar expansible material, formed 
for engagement by metallic rims or heads, to press 
the plug rims into firm contact with the interior sur- 
face of a boiler tube, is represented in the illustration, 
and forms the subject of a patent issued to Mr. Andrew 
L. Harrison, of the United States revenue steamer 
Colfax, Wilmington, N. C. Fig. 1 illustrates the ap- 
plication of the improvement, Fig. 2 being a sectional 
view of the plug tightened in place in a tube, while 
Fig. 3 shows face views of the inner head. The plugs 
are of slightly less diameter than the tube, and are 
fitted centrally on a bolt having at its inner end a head 
and at the outer end a tightening head and nut, there 
being also another head between the plugs. Each of 
the plugs has an annular rim engaged by wedge- 
shaped rims on the heads, and the inner head also has a 
wedge-shaped hub engaging recesses in the bore of the 
inner plug, while the intermediate head has an annu- 
lar wedge-shaped projection on both sides to engage 
corresponding recesses in both of the plugs. In the 
web of the inner and the intermediate hub are aper- 
tures to permit the water in the tube to pass to the 
wooden plugs, expanding the latter as the moisture 
passes into the pores of the wood. The outer head 
used in tightening and forcing the plugs toward each 
other is somewhat different from the permanent outer 
head shown in Fig. 2, the tightening head having con- 




smaller figures being a sectional view representing | to supply the needs of the soldiers, and this fact in itself 
the carriage in its highest position with a squared log I was a protection to China, as it increased the density 

of population 
along the fron- 
tier. For fourteen 
centuries the wall 
helped to protect 
the empire from 
its northern foes. 
Then came the 
great conqueror 
of Asia, Genghis 
Khan, who forced 
the mighty ram- 
part China had 
reared, and from 
that day the wall 
ceased forever to 
be of any strate- 
gic value. For 
long stretches the 
wall has now al- 
most entirely dis- 
appeared. Mil- 
lions of tons of 
material h « ?e 
COX'S SAWMILL CARRIAGE. been torn from it 



HARRISON'S TUBE PLUG. 

siderable bearing surface abutting against the outer 
face of the outer plug, but after the plugs have been 
drawn partly tight in the tube the tightening head is 
removed and the permanent one substituted, with its 
inwardly extending flange and rim and wedge-shaped 
hub. Before the placing of the latter head cement is 
placed between the outer flange and rim of the head, 
the cement, on screwing up the nut, being pressed on 
to the edge of the tube and on the tube sheet, thus 
forming a cement joint. 



Popular Ideas of Inventors. 

In a recent address Mr. Alexander Siemens said that 
it is a popular superstition that the inventors are 
heaven made, and that they can produce useful novel- 
ties to order in any branch of manufacture where a 
want exists, if only their attention is drawn to it. 
"The history of the invention of the steam engine," 
he added, "is a well known illustration of the point I 
wish to emphasize. According to the popular version, 
Watt, a small boy, saw the lid of a teakettle move up 
and down, when the water was boiling, and this sug- 
gested to him the construction of a steam engine. As 
a matter of fact, Watt made himself acquainted with 
what had been done before (a point altogether ignored 
in the popular version), and had to work very hard be 
fore be brought his invention to a successful issue. 
His example is typical of the true method of progress, 
and we may generally say that in order to approach a 
problem with the most certain prospect of success it is 
necessary : 

" 1. To define, as accurately as possible, the want 
that exists, or the particular object that is to be at- 
tained. 

"2. To be well acquainted with the scientific prin- 
ciples which come into play. 

" 3. To know how the want is met, or the object at- 
tained in practical life. 

"4. To find out what proposals have been made by 
others in the same or in a similar case. 

" A careful attention to these requirements will pre- 
vent much disappointment and waste of energy, as will 
be obvious to all of you without further explanation." 



© 1894 SCIENTIFIC AMERICAN, INC 



December 29, 1894.] 



gtuntiiu %mmtm. 



405 



the nuts are sufficiently roasted, a slide is removed 
from the cylinder and it is turned bottom up by the 
operator, and the nuts fall out and slide down into the 
2 foot pan, which holds about fifty pounds, on the top 
of the water tank. This tank is heated by the waste 
steam which keeps the peanuts hot in the pan above. 
Two or three gallons of water will furnish enough 
steam to run the engine for one day. About one pint 
of rice corn is placed in the popper at a time. The 
shaft which connects with the flat rods in the bottom 
of the pan when in motion causes the rods to revolve, 
which stirs up and keeps the rice corn moving to pre- 
vent its burning. These rods revolve at the rate of 
about 250 revolutions per minute. The corn when 
popping is prevented from flying out of the pan by 
means of a circular piece of network about 2 inches in 
height resting over it, and of the same diameter as the 
pan. When the popping is completed, which takes 
about'five minutes, the gas is turned off, the network 
raised up and the pan taken out and 
dumped and then replaced with another 
supply of corn, to go over the same opera- 
tion. It takes about one half hour to 
get up steam to run the engine. The 
steam and gas pipes range in size from 
one half to one inch in diameter. Pea- 
nuts cost wholesale from 4J to 6 cents 
per pound. A clean profit of 10 cents 



THE STEAM PEANUT AND POP CORN INDUSTRY. 

The illustrations accompanying this subject were 
taken from the apparatus owned by H. Hummels, of 
Jersey City, N. J. This machine, of which Charles 
Cretor, of Chicago, is inventor, was designed with the 
idea of moving it about to any location where the 
operator would be likely to do a good business. The 
apparatus, which is light and strong, and weighing but 
400 or 500 pounds, can be drawn readily by a boy or 
by a small pony to any picnic ground, fair, political 
rally, etc., and to many other places where a good 
business could be done for a day or two. The wagon 
is about 5 feet in length and about 2 feet in width and 
made entirely of metal, with the exception of the pop- 
corn case, which is made of hard wood and glass. 
The running gear is made light and strong. It has 
three springs on the rear end and a strong V spring in 
front. The hind and front wheels, which are made the 
same as bicycle wheels, with nickel plated spokes and 
rubber tires, are 
30 and 20 inches in 
diameter. The 
peanut roaster 
and corn popper, 
which are at- 
tached to the ends 
of the wagon, are 
both run by steam 
power, the ap- 
pliances for mak- 
ing the steam 
being all con- 
n e c t e d to the 
wagon bed. The 
water tank from 
which the boiler 
is supplied is 
made of sheet 
iron, about 2 feet 
square and about 
5 inches in depth, 
and holds about 
four gallons. The 
water is drawn or 
forced into the 
boiler from the 
tank by means of 
a small steam 
pump connected 
to the machinery 
at the back of the 
wagon. The boiler 
is made of copper 
and is 2 feet in 
length and about 
9 inches in dia- 
meter and holds 
about two gallons 
of water. The 
boiler is heated by gasoline 
which passes through a number 
of perforated pipes underneath, 
the pipes being supplied by 
means of a gasoline reservoir 
above, which also furnishes the 
gas for heating the peanut roaster and popcorn 
pan. This reservoir holds about one gallon and 
will burn about twelve hours. The peanut roaster 
is made of sheet iron and revolves inside of a sta- 
tionary cylinder connected to the back end of the 
wagon. The roaster is about 2 feet in length and 
about 14 inches in diameter, and holds about fifteen 
pounds of peanuts. The popcorn pan is made of 
sheet iron, 12 inches in diameter and about 2 
inches in height. This pan rests on and over a 
conical shaped hollow piece of sheet iron contain- 
ing a number of perforated pipes which connect 
with the gasoline reservoir. These perforated pipes 
heat the pan when in operation. Connected to the 
bottom of the pan are a number of flat movable iron 

rods, which connect to a circular shaft, running down per pound, the corn after 
from the top of the popcorn case. Thisshaft is geared being popped bringing a profit of from 
to another running horizontally across the top, con- ', per pound 
necting itself to the engine by means of a belt at the 
back of the wagon. The roaster shaft is also con- 
nected to the engine in the same manner. The engine, 
which is situated midway between the roaster and the 
corn popper, is about 22 inches in length and nickel 
plated, and runs with from ten to fifteen pounds of 
steam and makes a 4 inch stroke. The cylinder is about 
4 inches in length and about 2 inches in diameter. The 

fly wheel is about 8 inches in diameter. Geared to this to New York, they extend along the west bank of the 
fly wheel is a horizontal shaft which passes out at the river for a distance of 15 miles, rising perpendicularly 
back of the wagon. Around the pulley at the end of , from the very edge of the water to a height varying 
the shaft the belts are placed, which, when the engine from 300 to 500 feet. The face of the trap rock, of 
is in motion, causes the roaster and corn popper to re- which they are formed, is broken and jagged, and this 
volve. The roaster revolves at a slow rate of speed, j makes it possible forabundant vegetation to spring up, 
making about one revolution every twelve seconds, which adds much to its ragged and massive beauty. It 
The peanuts, when roasted, which takes about from is to be observed, therefore, with very serious regret 
twenty to thirty minutes, are then tested by running ! that the work of blasting and quarrying along the Pal- 
a long scoop-shaped instrument in a hole in the center isades has already done irreparable injury. And, judg- 




THE STEAM 
POP CORN 



per pound can be made on 
roasted peanuts. Rice corn 
costs wholesale about 5 cents 



giant powder and dynamite promises, unless strong 
measures be adopted, eventually to destroy this famous 
feature of Hudson River scenery. The Palisades should 
be guarded with every possible care, and the preserva- 
tion of the beauty they lend to the Hudson should be 
a matter of national pride. Their face is covered with 
glacial grooves and scratches, which are - " the hiero- 
glyphics of the written geological history of the past. 

Unless this beautiful region be set aside for a public 
park, or some similar provision be made, it is impossible 
to tell where the work of destruction will end. 

< < ■>•» 

The Growth of Agricultural Schools in the 
1 ii eicd States, 

A very gratifying announcement is that of the open- 
ing recently of a well equipped agricultural school at 
Kensico, in Westchester County, N. Y. The school has 
been established and will be maintained by a private 
bequest, and is to be known as the " Brace Memorial 
Training Farm." The building which is to shelter the 
young farmers is three stories in height, built in the 
old Colonial style of architecture, and is large and 
roomy enough to accommodate 100 students. A num- 
ber of earnest young men have been enrolled, and the 
work gives every promise of being highly successful. 
In this connection it will be interesting, perhaps, to 
note the progress of similar institutions throughout the 
country. In fourteen States schools devoted to this 

special work are 
maintained for 
both white and 
colored students. 
The total number 
of institutions 
offering courses 
in agriculture is 
65. In these in- 
stitutions the col- 
lege course lead- 
ing to a degree in 
a g r i eu 1 ture ex- 
tends over a 
period of three or 
four years, while 
there are shorter 
courses in dairy- 
ing and similar 
work, which 
cover only a few 
months. Besides 
these there are 
courses of lectures 
on farming given 
in various locali- 
ties by members 
of the facilities 
of these colleges. 
These courses are 
particularly pop- 
ular. Some idea 
of the extent of 
this work may be 
gained from the 
following figures 
taken from the 
United States 
Agricultural Re- 
port : The total 
number of pro- 
fessors in the 
faculties of these 
several colleges 
numbered in the 
past year 1,282; 
the total number 
of students,17,623; 
the total revenue 
of these institu- 
tions for the year 
was $4,024,132; 
and the value of 



10 to 15 cents additions to their equipment is placed at $1,481,637. 
To sweeten pop corn about two and one 



half pounds of sugar dissolved into a sirup is rapidly i 
stirred into about ten pounds of popped corn. The 
wagon costs $400 



of the roaster from the outside, the tester, when with- 
drawn, having a number of the roasted nuts in it. If 



A New Use of Compressed Air. 
A novel use of compressed air has recently been 
made by some Western railroads. Jets of air dis- 

-<.»,» ; charged from flexible hose are made to do the work of 

The Palisade* of the Hudson River. brooms, whisks and cloths in removing dust and cin- 

Along the entire length of the Hudson River there ' ders in passenger cars. The hose may readily be car- 
is scarcely to be found any more beautiful natural fea- ried to any part of a car and is used in the same man- 
ture than the Palisades. Beginning nearly opposite ner as an ordinary hose carrying water. The new ap- 
plication has many advantages. In many cases pas 
senger cars on reaching the terminals are only allowed 
to stand a few minutes before being again filled with 
passengers, and it is impossible in this time to clean or 
even dust them thoroughly. This work is usuallj 7 
done by women, who hastily brush off the upholstered 
parts and wipe the woodwork. A stream of air will 
effectively remove all dust and dry dirt from cloth and 
even from glass and wood, and it has the additional 
advantage of reaching cracks and crevices which 
otherwise would not be touched. The stream of air is 
especially effective, it is said, in clearing the cars of flies. 



ing by the appearance of the rock in the vicinity of 
Fort Lee, which is opposite to the city, the work of 
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THE RUSSIAN THISTLE-A SCOURGE TO AGRICULTURE. 

BY E. HOPER. 

In 1891 the Russian thistle was first reported to the 
Department of Agriculture. Described as a species of 
cactus, scientific investigation showed that it was 
neither a thistle nor a cactus, but a variety of common 
saltwort (Salsola kali tragus), with the habits of the 
tumbleweed of the American plains. 

This weed, which has become the worst scourge that 
has ever afflicted agriculture in the prairie States, was 
introduced into the United States in flaxseed brought 
from Russia and sown in Bonhomme County, South 
Dakota. In 1892 it had caused damage amounting to 
several millions of dollars. 

Reports to the department in November, 1893, 
showed all the counties of South Dakota, east of the 
Missouri River, and twenty counties in North Dakota 
infested by the thistle. Its presence was also reported 
from four places west of the Missouri, two counties in 
Minnesota, three in Iowa and four in Nebraska. The 
seed was scattered from Denver to Madison, Wis., and 
from the Red River of the North into Kansas on the 
south. The dry season of 1894 leaves a territory of 
200,000 square miles thoroughly infested by this scourge 
and an area of 100.000 has felt its presence as a destruc- 
tive blight upon all grain crops. 

Owing to the drought over this grain-growing re- 
gion, no correct estimate of actual damage by Russian 
thistle can be formed. In the Dakotas thousands of 
fields of grain and flax that would have yielded a par- 
tial crop were abandoned. 
No harvester or thrasher 
has been found to handle 
a crop infested by this 
pest. It clogs the ma- 
chinery, fouls the grain, 
and renders fall plowing 
impossible. The land 
must first be cleared of 
thistles before it can be 
plowed. If thistles are 
plowed under, even when 
partially matured, they 
will spring up more thickly 
than ever through six 
inches of soil. 

The treeless, wind-swept 
prairie States are the home 
of the thistle. It is distri- 
buted by the wind, which 
rolls the full grown ball- 
shaped plants, from one to 
six feet in diameter and 
each holding from 20,000 to 
200,000 seeds. We give a 
photographic illustration 
showing two of these balls. 
Like the tumbleweed, it 
bounds over the prairies 
with a movement resem- 
bling that of the jack rab- 
bit, traveling hundreds of 
miles, leaping over or 
breaking down fences, car- 
rying tire before the wind, 
or endangering property 
by accumulating in heaps 
of inflammable material. 
Horses or cattle cannot be 
driven across a field rank- 
ly grown up to thistles. 

No animal will eat it after its myriad of sharp spikes 
appear. 

Grain elevators closed, railroads without traffic, 
farmers without crops, settlers leaving large areas of 
otherwise rich farming lands, vast regions without a 
furrow turned where in other seasons all the grain 
lands were plowed for next year's crop — these are the 
signs on every hand of the devastation wrought by the 
Russian thistle in the Dakotas. At present it is im- 
possible to predict the future ravages of a scourge 
that has caused damage this year running into the 
scores of millions and that may drive the grain farmer 
out of all the prairie States. 

The first effects of the thistle will be to drive farmers 
in the infested region to tilling more cultivated crops. 
The grain acreage in this region will be reduced from 
fifty to seventy-five per cent. The granger railroads 
will show enormous falling off in grain freight receipts 
for the last quarter of 1894, as about three elevators 
out of four are closed for want of crops. An immense 
emigration is taking place oat of the regions men- 
tioned. 



A Year's Naval Progress. 

According to the annual report of the Secretary of 
the Navy, the interest in naval affairs has been greatly 
quickened by the war between China and Japan. The 
recent Brazilian and Bluefields incidents have shown 
that the respect due to the United States as a nation 
is largely dependent upon the presence of American 
war ships in foreign ports. The estimates for the cur- 
rent fiscal year were $27,885,914 and the actual appro- 
priations amounted to $25,366,826. The estimates for 
the year beginning July 1, 1895, are $30,952,020. 

The two types of vessels most urgently needed are 
battle ships and torpedo boats. The secretary recom- 
mends the construction of three battle ships of 10,000 
tons displacement, the cost not to exceed $4,000,000 
each, and twelve torpedo boats varying from 100 to 300 
tons displacement, the average cost to be $170,000. 
The value of the battle ship in the warfare of the 
future is generally conceded, and Captain Mahan has 
pithily expressed the whole matter when he said that 
battle ships were to a navy "what infantry is to an 
army." In conflicts on land the infantry, which must 
always form the backbone of an army, is supported by 
cavalry and artillery; so the fast cruisers and the legion 
of smaller fry — the gunboats, the torpedo catchers, tor- 
pedo and dispatch boats— should rally round and sup- 
port the battle ship, which must be regarded as the 
main source of reliance. We have all, perhaps, in the 
past pinned our faith too much to the cruiser. We 
must not forget that the crippling of the merchant 



$4,000,000. The sinking of the Aquidaban furnished a 
lesson in the value of the torpedo in modern warfare. 
With the three torpedo boats about to be built, our 
navy will have six in all. France possesses 214 torpedo 
boats and 41 building; England has 175 and 64 build- 
ing; and Russia 163 with 14 building. Such figures 
show how far behind other nations our navy really is. 
It is chiefly the fault of Congress in making such in- 
adequate appropriations. 

During the present year the Naval Observatory has 
been placed under the charge of Prof. Harkness, a 
civilian. 




As the result of an official investigation of the con- 
dition of the French navy, it has been found that, out 
of forty torpedo boats in the service, only twenty-five 
were fit for service. Most of these boats were rendered 
unsafe by the corrosion of their hull plates and many 
defects were discovered in their general arrangement. 
This state of affairs is very unsatisfactory to the 
French government. 
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marine of an enemy is not in itself sufficient to decide 
a war. The Alabama and other cruisers of the Con- 
federacy effected an enormous pecuniary loss, but did 
not influence the result of the war. From 1792 to 1812 
the French cruisers and privateers preyed on British 
commerce, but it flourished notwithstanding. Captain 
Mahan says : 

"Military superiority depends upon heavy blows 
struck at the enemy's organized fighting force. Such 
blows must be struck by massed forces, the units of 
which should be individually powerful for offense and 
defense, because so only can they be brought under 
the unity of command essential to success. The same 
aggregate of force in two or three different vessels will 
rarely be equal to that concentrated in one, because 
of the difficulty of insuring mutual support. This 
means heavy vessels or battle ships." 

They may also be viewed from the standpoint of 
economy, for they will remain for a far longer time 
without being outclassed than a cruiser. The limit in 
the size of guns appears to have been reached, and it 
is doubtful if any material change will be made in 
calibers. 

The need for additional torpedo boats is even more 
apparent. There is something splendid in the idea that 
an enormous battle ship, bristling with the finest can- 
non and provided with the thickest armor, can be con- 
quered by a little vessel of 150 tons burden. It is ti. . 
old story of David and Goliath. Notwithstanding all 
of the defenses against torpedoes, such as nets and 
rapid-fire guns, a 'properly fired torpedo from a vessel 
costing $100,000 will destroy a great battle ship worth 



The Submarine Detector. 

This instrument and its use are thus described in the 
London Electrical Review : 

The apparatus is based on the principle of Prof. 
Hughes' induction balance, and it consists simply of 
an electrical arrangement contained in a small ma- 
hogany box, which is carried on board the searching 
vessel, and a sinker, which is trailed along the bottom. 
The sinker also contains an electrical arrangement and 
is connected with that in the box by a light electrical 
cable of any required length. The apparatus includes 
a small battery and an automatic contact breaker, 
which opens and closes the battery circuit at short in- 
tervals. The battery circuit includes two primary 
coils, one in the box and the other in the sinker. Each 
primary coil has its secondary coil, and both the prim- 
aries and secondaries are respectively connected up by 

conductors, which are in- 
closed in the suspending 
cable. In the searching 
vessel there is a telephone, 
which is included in the 
secondary circuit. The 
apparatus is adjusted so 
that under ordinary cir- 
cumstances there is silence 
in the telephone. When, 
however, the sinker ap- 
proaches a mass of metal 
the balance is upset, and 
sounds become audible in 
the telephone, while these 
are reduced in intensity as 
the sinker recedes from the 
metallic object. Three 
hundred feet of electrical 
cable were employed with 
the detector in searching 
for the Rusalka, and the 
depths searched varied 
from 15 to 50 fathoms. The 
search was continued for 
several weeks, and the ex- 
act position of the found- 
ered vessel was at length 
placed beyond all ques- 
tion, as every time the 
searching steamer passed 
over a given spot the elec- 
tric indicator of the de- 
tector sounded loudly, thus 
affording evidence that a 
large mass of metal was 
submerged below. After 
the vessel had been located 
the divers descended and 
examined her, the result 
of their examination being, 
so far as is at present known, that she had foundered 
through serious damage to her stern. 



Fire From Steam Pipes. 

The Southern Lumberman in a recent issue gives 
the following solution of fire from steam pipes : Neither 
ordinary live steam nor " superheated " steam will heat 
a pipe thick and strong enough to convey it to a de- 
gree sufficient to produce a fire on wood, however dry. 
It will not even set charcoal aglow or in a blaze. But 
dry charcoal, when the heat is removed from it, being 
nearly pure carbon, will absorb oxygen from the air 
under favorable conditions, so rapidly as to produce 
active combustion — that is, a glow or a blaze. The 
process of the origin of a fire from a steam pipe is : The 
heat from a steam pipe will, in the course of time,char, 
or, as the chemists say, carbonize, wood in contact or 
close to it. When this charring process extends to any 
depth in the wood it presents a surface full of fissures 
and cracks, thus exposing a large section to the action 
of the air. This process of charring drives the oxygen 
out of the charred portion and keeps it out while the 
heat is kept up. When the heat is removed the char- 
coal reabsorbs oxygen from the air, and if this action 
is rapid enough in a dry atmosphere, combustion is the 
result. This explains why fires in steam plants and 
buildings heated by steam, that originate from steam 
pipes, always occur after the pipes have cooled — gen- 
erally during the night. The idea of "superheated" 
steam in a cold pipe is the most absurd one we ever 
"ran up against." 
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(Correspondence. 



Invent Something. 

To the Editor of the Scientific American : 

There is an article in December 1 number of your 
paper entitled " Invent Something." So far, so good. 
But I wish to state that I have invented some things; 
but, like many others, had not the means to get a pat- 
ent and put them on the market. A man gets a patent, 
then shows his invention. The answer is, Yes, it's a 
good thing. After awhile an improvement is made by 
some one, and No. 1 is knocked out. Now, if some man, 
or men, of the Peter Cooper type, would take the 
patents of all who would desire, and, if the patent 
proved a success, why pay the inventor a percentage, 
they could back up the patent in such way that no one 
would infringe upon it. Many a valuable patent has 
been lost to the world by the inventor not having the 
opportunity to get it out. I have tried to present this 
matter, but in a feeble manner, and trust that you, 
with a great journal and great opportunity, will give 
it more than a passing thought. New York has millions 
of dollars that could be put to no better use than to 
bring out the inventive genius of our people. 
Passaic, N. J. Jas. H. Roscoe. 

Bleaching With Sodium Silicate. 

A new departure has recently been made in France 
in the application of soluble glass to the bleaching of 
linen. At a recent meeting of the Paris Academy of 
Science, Mons. G. Geisenheiiner described some re- 
searches which in brief are as follows : In order to in- 
sure the complete bleaching of linen, it is customary to 
increase the causticity of the lye, and to prolong the 
time of boiling, with the result that the fabric is in- 
jured though its color is improved. The production 
of yellowish or brownish patches on the linen is usu- 
ally attributed to impurities in the chemical used, but 
is chiefly due to the presence in the water of calcium 
and magnesium salts, which are precipitated on the 
fabric, ai^^ct as mordants, fixing the yellowish color- 
ing matter of the lye. This injurious effect can be 
prevented by adding to the water a mixture of sodium 
carbonate and soluble glass. The effect is to precipi- 
tate calcium and magnesium silicates iu a flocculent 
form which settles rapidly, does not adhere to the 
fabric, and becomes granular and pulverulent on 
boiling. Thus purified, only a very small quantity of 
caustic alkali is necessary, the greater part of the sa- 
ponification being effected by means of the less injuri- 
ous alkali carbonate. A convenient form in which to 
put up the soluble glass for this purpose is to add 
from 10 to 20 per cent of anhydrous sodium carbonate 
to a saturated solution of the soluble glass. The pro- 
duct is easily handled, and remains completely solu- 
ble in water. Further, the quantity necessary for a 
particular water can readily be calculated. 



Electric motors for Cotton mills. 

We learn from the Western Electrician that the 
Pelzer Manufacturing Company, of Pelzer, S. C, has 
contracted with the General Electric Company for a 
three-phase electric transmission plant that will be 
exceptionally large and interesting. At the generat- 
ing station, three miles from the cotton mills owned 
by the -company, ttere will be three slow-speed gen- 
erators of 750 kilowatts each directly coupled to water 
wheels. These dynamos will generate current at a po- 
tential of 3,300 volts, and the current will be fed di 
rectly to the transmission wires at this pressure. The 
transmission line will consist of eighteen No. 00 wires, 
this size having been selected in preference to larger 
wire to reduce the line induction as much as possible 
under the existing conditions. At one mill will be 
located a 400 horse power synchronous motor, receiv- 
ing current directly from the wires. There will be, in 
addition, more than twenty induction motors in vari- 
ous rooms. Of these, fourteen will be 110 horse power 
motors, and the others will be of various sizes, from 
5 to 75 horse power. In a substation will be located 
nine 160 kilowatt transformers for the motors and for 
1,200 incandescent lights for the mills. Two electri- 
cally operated blowers of three horse power each will 
be used for cooling the transformers. 



Orthochromatic Photography. 

Dr. H. W. Vogel calls attention to an erroneous idea 
that prevails regarding orthochromatic plates. He 
says that professionals as well as amateurs are often of 
the opinion that the yellow screen is unnecessary in 
the early morning and late in the afternoon. It seems 
to be argued that at these hours the atmosphere acts 
as a "yellow ray filter." This sounds very plausible, 
but the principal fact is ignored. The air is a ray filter 
for the direct sunlight, but also a ray reflector for the 
blue light. The preponderance of the blue rays in the 
sky diminishes from morning toward noon, and then 
increases again. As the object of the yellow screen is 
to reduce the strong action of the blue rays, it follows 
that the screen is very essential, both in the early 
morning and in the evening. 



Photo Recipes. 

In a recent number of the American Journal of 
Photography we find the following : 

Bromide Prints of Different Colors. — Mr. Kajima 
Seibei gives the following method of producing colored 
bromide prints : The prints are developed with 
eikonogen and fixed in a neutral bath without the in- 
terposition of an acid bath, and thoroughly washed. 
They are then treated with the following solution : 

Nitrate of lead X. ounce. 

Red prueeiate of potash M " 

Water 12 ounces. 

This converts the image from black into a faint yel- 
low. They are again thoroughly washed, and the yel 
low image is then toned to different colors with various 
solutions as follows. For blue : 

Perchloride of iron 5 ounces. 

Water 6 " 

For another blue, called by some a " black blue," the 
prints are treated with a weak solution of ferrous sul- 
phate. For green : 

Neutral chromate of potassium J^ ounce. 

Water 12 ounces. 

The prints are washed, and are afterward treated as 
for the first of the two blues mentioned. For brown, 
or "red sepia : " 

Copper chloride 5 drachms. 

Water 6 ounces. 

The action of this solution is very rapid. For yel- 
low : 

Mercuric chloride 90 grammes. 

Iodide of potassium 150 " 

Water 8 ounces. 

The action of this solution is very slow, but the 
prints darken in drying. By continuing the action for 
a long time a very pleasing color, that might be de- 
scribed as "light brown," is obtained. 

To Change the Color of Blue Prints.— Ferro-prassi&te 
blue prints can be easily transformed to brown by the 
following process: The blue print, well washed and 
dried, is plunged in dilute ammonia for two to four 
minutes, until it is almost colorless; then rinse and im- 
merse it in a bath of tannic acid, where it is left until 
it is clear and toned. This operation requires about 
twelve hours. If, at the end of this time, the color is 
not sufficiently deep, add to the bath several drops of 
ammonia, and let the print remain in it a minute or 
two longer, then rinse it in plenty of water. The 
prints thus obtained are very pretty, and resemble in 
color sepia drawings. Here are the formulae for the dif- 
ferent baths employed : 

sensitizing solution. 

Tartrate of iron and potash 15 grammes. 

Red prussiate of potash 12 " 

Rain water 250 " 

SOLUTION TO FADE THE PRINT. 

Ammonia 100 grammes. 

Rain water 900 " 

SOLUTION TO GIVE THE BROWN TINT. 

Tannic acid 10 grammes. 

Rain water 500 " 

To Change Blue Prints to Black they should be 
placed in water acidulated by nitric acid, then passed 
into a bath of water 100 parts, carbonate of soda 5 
parts. The image turns to an orange color. It is im- 
mersed in a bath composed of water 100 parts, gallic 
acid 5 parts, and finally it is washed in water acidu- 
lated by hydrochloric acid. 

Blank Tones. — To obtain black tones on collodio- 
chloride papers by means of platinum is given in Das 
Atelier Photographen. The following is the formula : 

The celloiden paper is to be printed very deeply — 
much deeper than for ordinary gold toning. The 
washing must be done carefully, and it is better to add 
a little ammonia or salt to the second washing water, 
by means of which any chloride of silver remaining in 
a soluble condition will be dissolved out. From the 
washing water the prints go direct into the following 
gold toning bath : 

Water 1,000 c. cm. 

Acetate of soda 15 grammes. 

Chloride of gold 1 gramme. 

This bath can be made to keep by Kuehn's method, 
adding a few drops of hydrochloric acid after use, and 
neutralizing with soda before using again. The prints 
go [through the ordinary tones in this bath, and the 
toning is stopped when they have arrived at the usual 
bluish tone by transmitted light. They are then 
slightly washed and placed in the following platinum 
bath : 

Chloro-platinite of potassium . 1 gramme. 

Water 300 c. cm. 

Tartaric acid 15 grammes. 

Citric acid 5 " 

In this bath the prints quickly become a deep velvety 
blue black, which if left too long becomes a bluish gray. 
As soon as they show a pure blue black by transmit- 
ted light, free from any tinge of violet, the toning must 
be stopped to preserve the half tones. It is good 
plan at first to treat thin slips of celloidin paper in ex- 
actly the same way as the prints, and to take these 
out of the toning bath from time to time — say every 
half minute— and test them by dropping nitric acid on 



them from a glass rod. When no change is brought 
about by the acid, the platinum toning is complete. 
The prints are then slightly washed, fixed in hypo (1 
to 10), and dried on blotting paper. The deep blue 
black tone changes to pure black in the fixing bath, 
and the prints have brilliant whites and great depths 
in the shadows. 

Black Stain for Wood. — The intense black color that 
cabinetmakers produce is obtained by moistening the 
wood with dilute sulphuric acid, and afterward gently 
heating. The following mixture answers well : 

Sulphuric acid 1 ounce. 

Water , 8 ounces. 

When cold, add sugar in the proportion of 1 ounce 
to 10 fluid ounces. 

A New Developer. — The following was communicated 
to the French Photographic Society : 

Water 1,000 c. cm. 

Sulphite 100 grammes. 

Dissolve in warm water and add — 

Metol , 5 grammes. 

Hydroquinone 7 " 

After solution — 

Carbonate of potash 40 grammes. 

This developer, which is very active and energetic, 
has the advantage of keeping without change in a 
stoppered bottle. For use it is well to dilute it with 
one-half water; the old bath may be used indefinitely 
by strengthening it with a little of the new bath. We 
may add that we have found it useful in using time 
plates to add a few drops of bromide. 
Reducer for Dense Negatives. — 

Water 3}4 ounces. 

Ferrous oxalate 80 grammes. 

Sulphite of soda , . 65 ;t 

Oxalic acid 20 " 

Hypo 6H drachms. 

An Intensifter for Negatives lie producing Lines. — 

Water 1,000 parts. 

Iodine 14 '- 

Iodide of potassium 27 '• 

The negative is allowed to remain in this until en- 
tirely yellow. It is thoroughly washed, so that the 
water running from it is colorless. Afterward the nega- 
tive is placed in a 1 per cent solution of Schlippe's salt 
rendered alkaline by a little caustic soda. — Paris 
Photo. 



Liquid Chlorine. 

The actual manufacture of liquid chlorine is being 
carried on by a firm of alkali makers in Salinders. 
Until now the only form in which this valuable bleach- 
ing agent has been put upon the market has been 
chloride of lime or chloride of soda, and either of these 
forms cannot contain more than 38 per cent of avail- 
able chlorine. The process of manufacturing the liquid 
is, on the whole, quite simple. The condensing pump 
is constructed in the form of a U, and is made of cast 
iron with a lining of lead. The limb of this tube, which 
holds the chlorine, is partly filled with strong sulphuric 
acid. The other limb is filled with petroleum and is 
provided with an ordinary piston. The up-stroke of 
this piston causes the petroleum to rise and the sul- 
phuric acid to fall. The chlorine is then allowed to 
rush into the vacuum thus formed from a side tube. A 
leaden valve arranged at this opening prevents the 
chlorine from re-entering the side tube. The down- 
stroke of the metal piston compresses the chlorine 
through another pipe into the refrigerated receiver, 
which is also provided with a leaden valve to prevent 
the return of the chlorine. The chlorine gas is thus 
moved by a piston composed of sulphuric acid, this 
being considered capable of withstanding the action 
of the gas. The receivers in which the chlorine is 
transported hold about 100 pounds of the liquid. They 
are built of wrought iron or steel to withstand the 
pressure exerted on them by the chlorine and weigh 
about 225 pounds each. 



Enterprise of the Brush Company. 

About 1 o'clock in the morning of October 13 last a 
telegram was sent from J. E. Ridall, Pittsburg agent 
of the Brush Electric Company, to his company's works 
at Cleveland, to the effect that the station of the 
Allegheny County Light Company, of Pittsburg, had 
been partially consumed by fire and twelve 65 light 
arc dynamos in the plant damaged to an extent which 
rendered them useless. 

This telegram, through some delay, did not reach 
Superintendent C. W. Phipps, of the Brush Company, 
at his residence until as late as 2 A.M. Dressing im- 
mediately, he hurried to the house of Manager A. D. 
Dornian of the order department, and after a hurried 
consultation Mr. Phipps and Mr. Dorman quickly 
agreed upon a plan of action. Before 11 A.M. the 
twelve 65 lighters were ready for shipment, a number 
of the dynamos having to be partially assembled. At 
3:35 P.M. they were in Pittsburg, the run having been 
made in 4 hours and 35 minutes, better than average 
passenger time. 

The total time consumed from the receipt of the 
telegram by the Brush Company until the machines 
were delivered at the station was 14 hours. 
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Boiler shops, etc. 

Minneapolis, craieer. 



Cramp dry dock. 
Massachusetts, battle ship. 



Offices. 



Gun foundry. 



Iowa, battle ship. 
St. Louis, American line. 



Collier Lebanon. Private yacht. 

BIRD'S EYE VIEW OF A REPRESENTATIVE AMERICAN SHIP YARD-WM. CRAMP & SONS, PHILADELPHIA, PA 



Armored crniscr Brooklyn. St. Paul, American line. Indiana, battle ship. 

Tank steamer ILanhattan. 
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THE CRAMP SHIP YARDS. 
(Continued from first page.) 
"spaced" along the keel, they are held in position by 
a very complicated system of false work or scaffolding. 
To facilitate this work, a great number of railroad 
tracks have been arranged, so that the heavy pieces 
may be readily carried to any part of the yard. The 
Cramps own three small steam engines, and these are 
used especially for this purpose. In connection with 
this work an ingenious combination of the locomotive 
and the derrick is frequently used. The machine is 
operated by one man, and runs backward on the 
tracks, lowers and hoists, and turns laterally upon its 
tracks. The yard is also supplied with many forms of 
derricks, which are set up in convenient positions to be 
used in placing the heavy parts in position. A num- 
ber of small forges may also be moved about to various 
parts of the ship to heat the bolts for riveting. 

The lighter parts of this material are forged in the 
yard. The iron foundry for carrying out this work is 
the most extensive one in America, being 415 feet long 
by 204 feet wide. This is well equipped with much 
valuable machinery. The heavier parts of vessels, such 
as the steel armor plates, are made by special contract 
outside of the yard. The material used in construct- 
ing the vessels is stored in a special section reserved 
for it, comprising 10!^ acres of space. This is provided 
with stationary and traveling locomotives and derricks 
for handling the heavy pieces. A special feature is an 
immense traveling crane moving over an area 350 feet 
long and 50 feet wide, and operated by a steam engine. 

After t'je plates have been united to the steel frame 
of the hull, the work of putting in the boilers and 
other machinery is carried out. The boiler shop, which 
now comes in use. is the largest shop of its kind in 
America, and one of the largest and best equipped in 
the world. It is 387 feet long and 112 feet in width. 
An interesting feature of this shop are the two huge 
traveling cranes. These are run by electricity and 
move swiftly from one end to the other of the immense 
shop, often lifting and carrying boilers weighing 70 or 
90 tons. The power house, which supplies the energy 
to operate these acres of machinery, is also one of the 
best equipped plants of 
its kind. It includes 
extensive hydraulic, 
pneumatic and electric 
plants, whose power is 
distributed through the 
ship yard by means of 
pipes or wires, as the 
case may be, and ap- 
plied to the operation 
of portable drills, rivet- 
ers, lighting, ventila- 
tion, blowing furnace 
fires, bending and shap- 
ing machin s, moving 
derricks and various 
other uses. 

The manufacture of 
various materials used 
in the ship yard in- 
cludes an extensive 
brass foundry, fully 
equipped to produce 
every variety of brass, 
bronze, manganese 
bronze and white metal 
castings. There are extensive facilities 
for making eastings and the complement 
of cranes and traveling machinery. Ad- 
joining the brass foundry is an ordnance 
plant fully equipped for the manufactur- 
ing of breech-loading rapid-fire cannon 
up to and including 4 inch caliber, and 
for making projectiles of every variety 
required for them. 

In connection with the yard is a large 
dry dock, 402 feet long by 70 feet wide, 
with a draught of 22 feet on the sill at 
mean high water. This is shown at the 
upper left-hand corner. The waterfront 
of this dry dock is 234 feet. Connected 
with this is a marine railway capable of 
hauling out vessels of 1,000 tons register. 
In addition to these facilities the Cramp 
Company is permitted to use the United 
States dry dock, at the League Island 
Navy Yard, for docking and repairing 
vessels too large for their own docks 

To perform the work of handling heavy 
materials such as boilers, cannon, etc., a 
monster floating derrick has been constructed which 
is capable of lifting a weight of 125 tons. The Atlas 
as it is called is said to be the most powerful derrick 
in the world. It rests on a floating base and rises to a 
height of 110 feet. It affords a perpendicular lift of 
60 feet, the overhang of boom being 35 feet. The 
first page illustration will give a good idea of the 
manner in which the derrick is used. The steamer 
lying beside the derrick is the well known man-of-war 
New York. The photograph was taken while the 



Atlas was in the act of lowering one of the 70 ton 
boilers to the hold. The work of raising the boiler, 
carrying it a distance of 80 feet and lowering it into 
position was accomplished in the remarkably short 
time of twenty-six minutes. 

^ 4 » > » 

EQUATORIAL STAND FOR SMALL TELESCOPES. 

BY GEO. M. HOPKINS. 

One hour's use of an equatorially mounted telescope 




Fig. 1.-EQUAT0RIAL STAND FOR A SMALL TELESCOPE. 




Fig, 2.-PARTS OF SIMPLE EQUATORIAL STAND. 




Fig. 3.-SECTI0NAL VIEW OF EQUATORIAL STAND. 

will convince the amateur telescopist who has been 
used to the altazimuth stand that the advantages 
possessed by the equatorial are very great. The ease 
with which an object may be followed, and the facility 
with which a star can be found, when the mounting is 
provided with graduated circles, which may even be 
crude, warrant the outlay if the stand be purchased, 
or the labor and expense, if the amateur should choose 
to make the stand with lii-s own hands. 
The writer, adopting the latter plan, constructed a 



very satisfactory equatorial stand using stopcocks for 
the two axes, as shown in perspective in Fig. 1 and in 
detail in Pigs. 2 and 3, and although the construction 
may be readily understood by reference to the illustra- 
tions, a few words of explanation may be of service. 

The telescope for which the stand was made has a 
three inch objective with focal length of 40 inches. 
The tube, which is of brass, is re-enforced by an inter- 
nal plate, held in place by screws, and this plate re- 
ceives the screws by which the attachment to the 
stand is made. 

On the top of Che wooden part of the stand rests a 
brass disk, which, together with the brass block, A 
forms the base of the telescope support. To the ends 
of the block, A, are secured upright end plates, B, 
which are perforated near their upper ends. 

Between the plates, B, is placed a three-fourths gas 
service cock, C, the ends of which are plugged, and 
the square ends of the plugs are turned, forming 
trunnions, which enter the perforations of the plates, 
B, but do not pass quite through. The trunnions are 
tapped to receive screws, on which are placed washers, 
which bear against the plates, B, and clamp them 
against the ends of the stopcock, which is faced off so 
that it is of exactly the same length as the block, A. 
The trunnions form the axis on which the telescope is 
tilted to adjust it for latitude, and one of the angles 
of the hexagon end of the stopcock is filed off even 
with the rounded upper end of the adjoining plate, B, 
and a line is drawn across the plate and stopcock 
when the polar axis of the telescope is parallel with 
the earth's axis, so that readjustment may be made 
without trouble. 

The plug, D, of the stopcock, C, has a projecting 
end, having one flat side, to which is fitted the usual 
washer, a. This washer is turned down to receive the 
disk, b, which is soldered to the washer. The disk, b, 
is faced with wash leather. The end of the plug, D, 
which is threaded to receive the nut, when the stop- 
cock is applied to its intended use, is covered with a 
piece of tubing soldered to the screw, and turned off to 
receive the worm wheel, E, which turns freely thereon. 
To the end of the plug, D. is fitted a cap. F, which 

is held in place, and 
made to exert more or 
less pressure on the 
worm wheel, E, by the 
thumbscrew, c, which 
enters the end of the 
plug and bears on the 
cap. The cap, F, is 
perforated to receive 
two studs projecting 
from the end of the 
plug. 

On the smaller end of 
the stopcock casing is 
soldered a perforated 
plate, G, which sup- 
ports the bearings for 
the worm, H. This 
worm engages the worm 
wheel, E, and its axis is 
prolonged beyond the 
bearings, to receive the 
universal joint, d, of 
the rod, I, this rod be- 
ing of sufficient length 
to be easily grasped by 
The squared end of the 
plug, D, which is intended for receiving 
the key by which the plug is turned, is in 
this case turned and threaded to fit the 
bushing, e, inserted in one end of the 
stopcock, C. The other end of this stop- 
cock is cut off, and the opening thus left 
is closed by means of solder. The plug, 
D', of this stopcock is unchanged so far 
as the threaded smaller end and washer 
and nut are concerned, but the nut, f, is 
slotted in diametrically opposite corners 
to receive wings which are soldered there- 
in. The square end of the plug, D', is 
turned and threaded to receive the boss, 
g, of the cross arm, J, attached to the 
telescope. The cross arm shown is built 
up of pieces of brass fastened together 
with screws and soldered. A casting 
would doubtless be simpler. The plug, 
D', is drilled axially to receive the counter- 
balance rod, h, which is screwed into the 
plug, as indicated in the sectional view. 
The larger ends of the stopcock casings 
are rebated to receive the graduated circles, K, K', 
secured in place by small screws. 

Owing to the close connection of the parts, the circle, 
K, has an annular slot which cuts it into two concen- 
tric pieces, held in proper relation to each other by 
arms, i, soldered to the back of the circle. 

This arrangement allows the circle, K', to swing 
freely. 

The hexagon end of the stopcock, C, which receives 
the bushing, e, is turned to receive the ring, j, carrying 



the observer. 



© 1894 SCIENTIFIC AMERICAN, INC 



4io 



Sftitutitit American* 



[December 29, 1894. 



a beveled index piece, k, about % inch wide. A line 
drawn down the face of the piece, k, serves as an in- 
dex. In a similar way a ring, j', fitted to the boss, g, 
serves to carry an index for the circle, K'. 

The circles here shown are electrotypes made from 
a galvanometer scale, soldered to brass plates and sil- 
vered, some black varnish being rubbed into the 
graduations to render them more distinct. 

The equatorial mounting is secured to the head of 
the wooden stand by the rod, v, screwed into the 
block, A, and provided with a milled nut on its lower 
end. 

In Fig. 1, the mounting is shown adjusted for the 
latitude of New York, 40° 41'. The screw, c, and nut, 
f, being loosened, and the polar axis being parallel 
with the earth's axis, the telescope is pointed to a star 
or other object, when the nut, f, is tightened, thus 
clamping the declination axis. The screw, c, is also 
tightened, when the instrument will be made to follow 
the object by turning the screw, H. 

Although the slow movement is of great utility, it 
may be omttted and the instrument may be guided by 
the hand. The mounting may be further simplified 
by omitting the graduated circles, and still possess 
great advantages over the altazimuth mounting. 

A stand formed of three-quarters service cocks is 
large enough for a three inch telescope. It has a 
smooth and steady- otion and does not vibrate. There 
is, however, no objection to the use of larger stop 
cocks. 

The hints here given may serve as suggestions. The 
amateur may carry out the work in different ways. 
The reader is referred to Gibson's " Amateur Telesco- 
pist's Handbook" for simple instructions for using 
and adjusting the equatorially mounted telescope. 

- — — - — - — — ■»<»>♦ . 

Four Year Old Ice. 

It is stated by Portland ice dealers that this has been 
the best year for business on the Kennebec since the 
great season of 1890. One man says that some ice four 
years old has been sold. "This is very unusual," says 
the Portland Press. "Ice that is four years old costs 
more to get out of the houses than it costs to cut it in 
the first place. For it is the ice that is at the bottom 
of the house, and has been consolidated into a solid 
mass by the water flowing down from the melting cakes 
above and freezing these underlying cakes together. 
To run out a block from this is very difficult, for it is 
like quarrying stone from the solid ledge. It is a good 
thing that it can be sold, if only for the cost of hand- 
ling it, because it must be got out of the building 



somehow. Generally they bore holes in it with an 
auger, put in a stick of dynamite, and blow the ice 
into fragments, which are then shoveled out." 



Report of an Engineering Insurance Company, 

A prominent engineering insurance company in Eng- 
land has recently made public some very interesting 
figures concerning the causes of accident to engines and 
boilers. During the past year the company found that 33 
percent of the accidents to the boilers insured in their 
company were owing to weakness, faulty construction, 
and bad workmanship; 27 per cent were due to purely 
accidental causes; and only 12 per cent were the result 
of carelessness of owners or attendants. The great 
majority of the accidents were owing to the failure of 
spur gearing and to defects in valves and valve gear. 
A large number, however, were due to defective col- 
umns, bed plates, and pedestals, and to the failure of 
screws, bolts, cotters, and straps. The company made 
in all some 40,000 boiler inspections, and these led to 
the discovery of 575 cases of defective grooving, 146 
fractures and blisters, 150 safety valves dangerously 
overloaded, and 175 water gauges out of order. The 
report finally states that out of nearly 1,000 boilers 
found to require immediate attention, a great many 
would have been run without repair until they had 
exploded. 



left in the chamber had been destroyed. The ceiling 
had been lined partly with plaster of Paris and partly 
with terra cotta tiles. Both were damaged. The in - 
closure around the iron pillars was still standing firm, 
though corners of the brickwork were clipped one 
inch or so, and the fire clay mortar was largely washed 
out of the joints. On removing the casing, however, 
the pillar was found to be uninjured, even the paint 
being unscorched, and the fusible plugs only showed a 
temperature of 149 degrees Pah. 



Protection of Iron Columns, 

Some experiments were recently made by the Build- 
ing Inspection Department, Vienna, says Engineering, 
on the protection of iron from fire by incasing it with 
brick. A wrought iron column 12 feet long, and built 
up of two channels connected by lattice bars, was 
used. This was set up in a small chamber constructed 
of brick, and the column was loaded by levers. This 
done, it was surrounded by a 43^ inch brick wall laid 
in fire clay mortar. The wall did not fit closely around 
the column, and advantage was taken of this to fix 
there samples of fusible metals, and which should serve 
as a gauge of the temperature attained. 

Various samples of stone concrete and other ma- 
terials were also placed in the chamber within the 
column. This chamber was then filled with split fire- 
wood, which was lighted and the doors immediately 
walled up with slabs of plaster of Paris. After the 
fire had burned out, the doors were broken in and a 
stream of water turned into the room from a 14 horse 
power fire engine. An examination of the room next 
showed that the walls of brick laid in Portland cement 
retained their strength, while most of the natural stone 



A Wire Fly Wheel. 

Among the most recent and novel applications of 
wire, perhaps none has greater interest to the mechani- 
cal world than that presented by the new wire fly 
wheel lately erected at the Mannesmann Tube Com- 
pany's Works, Germany. Heavy fly wheels driven at 
high velocities obviously present dangers of breaking 
asunder from the great centrifugal force developed. 
The wheel at the factory mentioned consists of a cast 
iron hub or boss to which two steel plate disks or 
checks, about 20 feet in diameter, are bolted. The 
peripheral space between the disks is filled in with 
some 70 tons of No. 5 steel wire, completely wound 
round the hub, and the tensile resistance thus ob- 
tained is far superior to any casting. This huge fly 
wheel is driven at a speed of 240 revolutions per 
minute or a peripheral velocity of about 2*8 miles per 
minute, which is nearly three times the average speed 
of any express train in the world. The length of wire 
upon such a constructed fly wheel would be about 250 
miles. — American Manufacturer. 

Business Aphorisms:,. 

Carlyle wasn't a man of business, >ut he would have 
made a success of it, had he tried it. In his writings 
one finds these lines of solid business truth : 

A laugh is worth a hundred groans in any market. 

Have a smile for all, a pleasant word for everybody. 

To succeed, work hard, earnestly and incessantly. 

All honest men will bear watching. It is the rascals 
who cannot stand it. 

Better have the window empty than filled with un- 
seasonable and unattractive goods. 

"When you hang a sign outside your place of business, 
let it be original in design and of good quality. 

Wondrous is the strength of cheerfulness ; altogether 
past calculation its power of endurance. Efforts to be 
permanently useful must be uniformly joyous, a spirit 
of sunshine, graceful from very gladness, beautiful be- 
cause bright. 



RECENTLY PATENTED INVENTIONS. 
Engineering. 

Flue Cleaner.— Joseph O. Frazier, 

McCall, La. This is a readily applied apparatus for quick 
ly removing all soot and other impurities in the flues by 
m ans of jets of steam. From a valved pipe connected 
with the steam supply a series of branch pipes are 
adapted to be extended centrally through th i flues of the 
boiler, each of the branch pipes being provided with 
bearings on which they rest in the flue, and having also 
inclined nozzles, so that when the steam is turned on it 
strikes the inner wall of the flue at an angle, the jets 
thus removing and washing outward all impurities. 



Railway Appliances. 

Car Coupling.— Alonzo C. Packer, 

Pittsburg, Pa. This is an improvement in couplers of 
the Janney type, and is adapted for automatic coupling 
with another of the same kind, and for safe uncoupling 
from either side of the car. The recessed drawhead is 
vertically slotted and transversely apertured, there be- 
ing a pivoted latch block, and a locking key being 
shouldered on the front edge and working in the vertical 
slot. The key locks the latch block when depressed, 
and a lifting bar passing through a lateral slot in the key 
has a cam slope on its top edge engaging the upper edge 
of the key slot to elevate the key when the bar is 
moved. 

Car Coupling. — Blan B. Haydon, 

New Castle, Ky. This is a simple coupling which cou- 
ples automatically when the cars come together, the 
uncoupling being effected from either the top or side of 
the car. The drawhead has a transverse coupling 
shoulder at the front end of the bottom of the mortise, 
in which is held a yielding member, and a coupling jaw 
in the top of the mortise is pivoted at its rear end and 
has its front end spring-pressed toward the bottom of 
the mortise. The front end of the coupling jaw has a 
transverse flange on its under face, and the link has its 
ends beveled and formed with transverse coupling should- 
ers. The link members can be readily coupled with the 
ordinary link and pin couplings. 

Station Indicator. — Dennis B. 

D'Orsey Blake, Denver. Col. Attached to a street car, 
this device automatically indicates to the passengers the 
name of the street or station passed or approached. It 
comprises an operating shaft geared to the car axle and 
formed in telescopic sections, there being a cam or spiral 
groove in one shaft section and in the other section a pin 
entering this groove, and gear wheels on the shaft sec- 
ti uis, with shafting geared to the indicator, intermediate 
gjars being alternately and automatically engaged when 
the rotation of the axle is reversed. A suitable dial in 
the car is marked with the points to be indicated in their 
relative positions, and a pointer actuated by the axle 
connections traverses the dial as the car moves over the 
route in either direction. 

Block Signal.— James V. Richard 

eon, Farmville, Va. According to the system devised by 



this inventor the signaling apparatus is carried by the 
engines on the line, the arrangement being such that two 
engines cannot run upon adjacent blocks, either toward 
each other or in opposite directions, without operating the 
signals in both engines. Parallel line conductors are ar- 
ranged in blocks, and the locomotives carry contact- 
blocks with a signal in circuit. A circuit breaker con- 
nects the blocks of line conductors, and has cross connec- 
tions to connect the positive conductor of one block to 
the negative conductor of the next, and connections to 
connect the positive and negative conductors of one 
block to the similar conductors of the next. 

Brake Shoe.— Henry A. Lewis, Nor- 
ristown, Pa. This shoe and attachments are so made 
that the shoe may be readily reversed, or a new shoe be 
substituted for an old one, the holder being conveniently 
removed from the brake beam, and the shoe when in 
place bemgheld with the necessary rigidity. The improve- 
ment is also adapted for use on any wheeled vehicles as 
well as on railway cars. On the back of the shoe is a 
dovetailed, notched rib, and the holder has a dovetailed 
groove and dovetailed socket, with a slot in which is 
pivoted a spring-pressed pawl whose lower end engages 
the notch of the rib while its upper end projects out 
through the slot. 

Timber Tie.— Luman C. Ingersoll, 

Keokuk, Iowa. Excepting at the two places on its top 
where the rails are attached, the sides and ends of this 
tie are beveled outwardly, thus giving a larger flat sur- 
face on its bottom than on top. Square shoulders are 
formed where the bevels commence on each side of the 
rail bearings, whereby the tie is more firmly engaged by 
the ballast, affording a high degree of safety against lat- 
eral displacement of the track. 

Elevated Railway.— John N. Val- 
ley, Jersey City, N. J. The structure for an elevated 
road designed by this inventor comprises but few ele- 
ments, and may be built at comparatively low cost with- 
out the aid of skilled workmen. Suitable posts support 
transverse girders to which are secured hangers of in- 
verted U-shape, to the depending arms of which are se- 
cured angle irons carrying channel iron tracks. The 
tracks are adapted for reversal to bring the flanges either 
inside or outside the structure, and the rails are secured 
to the channel irons. 

Elevated Road Carriage. — The 

same inventor has devised w heeled hangers especially 
adapted to suspend a car, or k gs or other loads, the car- 
riage being of simple and inexpensive construction, with 
proper strengthening members, a novel propelling me- 
chanism and suspension devices. The improvement af- 
fords safety against derailment, and the driving mechan- 
ism is capable of producing high speed, the car being 
cushioned in a simple and efficient manner. 

Conduit Railway Trolley.— Walter 

E. Delabarre, Francis M. Frazer, and Robert A. Carrick, 
New York City. The construction of this conduit is 
such that the main electrical conductor is protected from 
the action of the weather, and the opening through which 



connection is made with the car is so located that it will 
serve as a channel for the flange of the wheels. The 
trolley is connected to a transmitting arm projecting 
through the slot, there being secured to the arm a cover- 
ing of insulated material having at its ends bevels facing 
in the opposite direction from that of the trolley. 



Meclianical. 

Reamer. — Foist Hatmaker, Ithaca, 

N. Y. For the use more especially of plumbers, in the 
repair of faucets, bibs and similar articles, this inventor 
has designed a reamer having a hollow handle and 
adapted to carry a reversible shank formed at one end 
with a fixed cutter head, while supporting at its other end 
a reamer with adjustable cutters. 

Side Dressing Saw Teeth.— George 

Fritz, Rib Lake, Wis. This inventor provides a device 
for use on band or gang saws after they are swaged, to 
quickly dress both sides of the tu»th. It comprises two 
arms having jaws engaging the sides of a tooth, one of the 
arms supporting a tooth guide to engage the front and 
back of a tooth ; a guide bolt passes through the arms, 
and on it one of the arms moves toward and from the 
other, while a cam lever f ulcrumed on the bolt engages 
the movable arm. 



Agricultural. 

Thrashing Machine.— Isaac W. 

Woodburn, Rock Rapids, la. In this thrasher the power 
and the machine are mounted on the same wheels, and the 
engine may also be utilized to move the machine from 
place to place. The construction is simple, strong, and 
inexpensive, and the machine is operated without end or 
side shake, the various rotating cylinders for cleaning 
purposes, together with the conveyers and air supply, 
effectually cleaning the grain after it is separated. The 
machine does not need leveling and setting, and the 
blower does double duty, drawing the chaff from the 
grain and expediting the exit of the straw from the 
machine. 

Fodder or Feed Loader and Sled. 

—Edwin F. Lewis, Vine Creek, Kansas. This is a low- 
wheeled sled for gathering and carrying hay, and is to 
be used in connection with a slatted gathering platform 
or loader upon a single axle, the loader being entered be- 
neath the shock to gather a certain amount of hay and 
then being carried a portion of its length over the sled, 
to which the hay is thus readily transferred. 



Miscellaneous. 

Pneumatic Bicycle Tire.— Cevedra 

B. Sheldon, Brooklyn, N. Y. This is a tubular tire 
whose inner portion may be stretched at one or more 
points more than its outer periphery, whereby the tire 
may be readily slipped on or off without collapsing and 
without the use of special tools. This tire is also ar- 
mored in an improved manner, to render the tire proof 
against puncture or penetration, the armor possessing 



such a degree of flexibility and resilience as not to in- 
terfere with these qualities in the tire as a whole. 

Motive Power for Bicycles, etc. 

—Julius Tullius, New York City. In the driving 
mechanism devised by this inventor a sliding pedal shaft 
projects through a bearing sleeve having cupped ends 
in which socket plates are fitted and secured to the 
shaft, there being balls in the bearings formed by the 
cupped ends and socket plates, and gear wheels of dif- 
ferent sizes loosely mounted on the pedal shaft and 
loosely connected with the ends of the sleeve. By 
pressing with the foot on either the right or left crank 
arm with the foot the operator may carry the shaft to 
the right or left, to change the mechanism for speed or 
for power, according to the road being traveled. 

Sextant Attachment.— Thomas T. 

H. Ferguson, Hankow, China. By means of this im- 
provement the ordinary sextant may be converted into 
ar. instrument for measuring large angles, say from 120 to 
240 degrees, as well as angles from zero to twenty degrees. 
The invention consists principally of a full silvered 
glass or mirror and a half silvered glass, the latter 
being substituted for a horizon glass in the plate of the 
instrument and the mirror being attached to a vernier 
indica ting on a graduated arc. 

Ellipsograph.— John A. Caldwell, 

Vancouver, Canada. This is a device to facilitate the 
drawing of almost any kind of an ellipse. A sleeve is 
fitted to slide loosely on one of the legs of a compass, 
a rod adjustable in the sleeve standing at right angles 
to the leg carrying the sleeve. A holder is held on the 
rod and in it is adjustably held a second rod in which is 
pivoted a pen support, a pin being held adjustable on 
the pivoted support. 

Manifolding Device. — Edwin B. 

Tilton, Brooklyn, N. Y. This improvement consists of 
a board, cut away for a hand space at opposite sides, 
and with right angled flanges on adjacent edges, to- 
gether with projecting pins near one end, affording a 
cheap and simple contrivance for the use of typewriters, 
to facilitate the quick and accurate assembling of sheets 
of paper and carbon sheets. 

Ink Well.— William B. Pratt, Rail- 
way, N. J. This inventor has devised a cover attach- 
ment which may be applied to an ink well of any de- 
scription, in such manner that it may be sealed air tight 
when not in use. The cover is held closed under ten- 
sion, but the opening and closing may be effected with 
one hand. 

Pneumatic Grain Conveying. — 

Frederic E. Duckham, Millwall Docks, London, Eng- 
land. This invention relates to former patented inven- 
tions of the same inventor, and particularly to the suc- 
tion inlet nozzle of apparatus for loading, unloading and 
transferring grain and other granular matters in bulk 
by an exhaust current of air. The height above the 
inlet of the nozzle at which the air sleeve should termi- 
nate being dependent upon various circumstances, it i . 
necessary to vary the relative positions of the nozzL. 
and its air sleeve. The invention consists in making the 
air sleeve adjustable with regard to the nozzle, and 
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providing means of adjustment and means of regulating 
the air supply through the sleeve to the nozzle. 

Inlaying Metal Goods.— Henri F. 

L. Aumont, London, England. This inventor has de- 
vised a mode of inlaying with tortoiseshell or celluloid, 
watch cases, jewelry, ornaments, etc., of gold and sil- 
ver and other metals without the use of cement, pro- 
ducing a transparent, enamel-like effect. The pieces 
of material to be inlaid, when softened by heat, are 
squeezed into interlocking engagement with the grooved 
or beveled edges of through apertures in the metal, 
the pressure being maintained until the work is cold, 
when any superficial excess of the inlaid material is re- 
moved. 

Manhole for Sewers.— Gr eorge 

Wright, Winnipeg, Canada. To ventilate the manholes 
of sewers and purify their obnoxious or deleterious 
gases, the manhole is, according to this invention, fitted 
internally with a cast iron cylinder provided with a 
ventilating cover, near which is held a mud pan, while a 
deodorizing basket is removably supported at the lower 
end of the cylinder. This basket is charged or re- 
charged with deodorizing material, preferably broken 
charcoal, or lime, tar, etc., as often as may be desired, or 
when disease is raging ii. a town a grate may be sub- 
stituted Tor the basket and ordinary charcoal burned 
thereon. 

Umbrella.— William R. Tebow, Tisk- 

ilwa, 111. This inventor has devised a strong and dura- 
ble runner and improved the construction of the crown- 
piece, connecting the ribs and braces with the crown- 
piece and runner by ball joints, to cause the parts 
to work easily. The crownpfece and runner are small, 
and without projecting portions to injure the fingers 
or tear the cloth, and their construction is such that any 
brace or rib may be easily taken out and repaired. The 
umbrella joint combines strength, lightness and dura- 
bility with handsome appearance and capacity for a 
large number of braces without making the joint large 
or the braces weak. 

Pocket Knife. — John P. Nordlow, 

Worcester, Mass. In the knife devised by this inventor 
the blade is so held in the handle that the blade may be 
quickly and easily opened and rigidly held in open posi- 
tion, no matter how long the blade may be. The blade 
may be opened from its heel or tang, and it may also 
be locked in upright position, or at right angles to the 
handle, so that it will not move backward or forward. 

Pocket Knife.— Carl C. Moritz and 

Stephen D. Greenwood, Salt Lake City, Utah. This 
knife costs but little more than an ordinary one, but it is 
so constructed that it may be easily separated into its 
parts, and the blades, partition plates, and springs readily 
removed and new parts substituted. The parts are so 
arranged that they may be firmly put together and the 
knife externally presents the usual appearance. 

Hair Curler. — Thomas C. Moore, 

Great Falls, Montana. This implement has a tapered 
tubular body at whose larger end is a radial flange on 
which is loosely fitted a ring or collar to which is pivoted 
a clamp arm. When a lock of hair is wound close to the 
head or face, and, on the last t'irn, the clamp does not 
come into due position to enable it to hold the lock 
tightly curled, it may|be adjusted or revolved to enable 
it to do so. 

Hook and Eye.— Joseph F. Schoepp], 

Pittsburg, Pa. This invention provides a connecting de- 
vice formed of a body portion with hook members ex- 
tended from one side, wings projecting from the ends 
and an extension from the body between the wings. It 
is inexpensive, being stamped out of resilient sheet 
metal, is readily attached to the garment without stitch- 
ing, does not flap or bend outward from the fabric, and 
when once secured in the garment cannot be pulled out 
in ordinary use. 

Head Rest for Bedsteads.— George 

G. J. Millar, Groveport, Ohio. This is an improvement 
upon a formerly patented invention of the same in- 
ventor, providing for invalids a head rest which is read- 
ily adjustable to any desired position without throw- 
ing the body out of a straight line, and without much, 
exertion of the attendant. The invention consists of 
a covered U-shape frame having a pivoted leg or brace, 
fastened in place by a cord, the covering material being 
permanently secured to one side of the frame, and 
laced to the other side, whereby it may be always drawn 
tight 

Beer Drawing and Saving Appar- 
atus.— William R. Dales, New York City. This appar- 
atus comprises a vacuum tank and a beer discharge 
pipe connected by a two-way faucet to which a hood is 
applied, with means for controlling the discharge and 
inlet pipes. The improvement enables the froth to be 
sucked from the top of a glass of beer as it is drawn, 
the froth being delivered into a separate receptacle from 
which, after it settles, it may be sold by measure. 

Horseshoe. — Erasmus Richardson, 

Esbon, Kansas. This is a compound or double shoe, 
one section being a light racing shoe permanently nailed 
on. over which fits a recessed heavier section, tempora- 
rily nailed in place, and to be used only when training. 
The two sections are wholly disconnected from each 
other when off, and when the outer one is removed for 
racing the horse will have a practically new, light,[sharp- 
edged shoe. 

Casket Handle.— Lyman E. Wood- 

ard, Owosso, iMich. The wall of the casket, accord- 
ing to this invention, has a recessed and perforated ear, 
in which is a washer, the ear and washer being secured 
in place by a screw, and forming a base for attachable 
handles. The improvement, in use, affords strong, rich 
base piece for handles, either of the drop style or rigidly 
projected from the coffin. 

Design for a Rope Clamp Frame. 

— PerO.Olsson, Marshall, Minn. The edge contour of 
this frame presents a series of alternate convexities 
and concavities, the plate being essentially a plane sur- 
face, disposed on which is a ridge-like figure. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



new books and publications. 

Hand Book of Practical Mechanics. 
For use in the shop and draughting 
room, containing tables, rules, for- 
mulas and solutions of practical pro- 
blems by simple and quick methods. 
Logarithm, sine, cosine and tangent 
tables, areas and circumferences ; 
decimal equivalents of an inch, a foot, 
and a pound, bevel and spur gears, 
worm and worm gears, United States 
standard bolts and nuts, tapping 
drills, lathe thread cutting, cams, 
etc. By Charles H. Saunders. Hart- 
ford : Student Publishing Company. 
1895. Pp. 116. Price $1. 

The Pope Manufacturing Company, 

manufacturers of the Columbia bicycles, are now sending 
out their desk pad calendars for 1895, affording space for 
memoranda for each day of the year. This is the tenth 
annual issue of this style of calendar by the Pope Manu- 
facturing Company, and their very extensive experience 
has afforded them a vast deal of bicycle literature, points 
illustrating which bristle upon every page. 

The Overman Wheel Company, manu- 
facture! s of the Victor bicycles, have issued a neat desk 
calendar for 1895, consisting of a memorandum pad with 
blanks on which to jot down brief reminders of things to 
be remembered, etc., for every day in the year. It goes 
without the saying that it is embellished with numerous 
apothegms as to the excellences of the "Victor wheel and 
the advantages of bicycle riding. 

The Link Belt Manufacturing Com- 
pany, of Chicago, sendout a very ornamental calendar for 
1895, in which a leaf of a small pad is given to each 
week, the pad being attached to the face of a card in 
colors. This company furnish shafting, pulleys, gear- 
ing, etc., and labor-saving machinery for handling any 
material in bulk or package. 



^Business and /- 5PereonaL 



LTie charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appear in the following week's issue 
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TABLE OF CONTENTS. 

1. Plate in colors, showing a residence at Bronxwood 

Park, N. Y. Two perspective elevations and floor 
plans. Cost complete $3,500. A picturesque de- 
sign. Mr. Chas. N. Hoar, architect, New York 
City. 

2. Elegant plate in colors, showing a residence at Ches- 

ter Hill, Mt. "Vernon, N. Y. Two perspective ele- 
vations and floor plans. An attractive design in 
the Colonial style. Messrs. Rossiter & Wright, 
architects, New York City. 

3. A cottage at Mt. "Vernon, N. Y., erected at a cost of 

$4,500. Perspective elevations and floor plans. 
Mr. Walter F. Stickles, architect, Mt. Vernon, 
N. Y. An attractive design. 

4. The handsome residence of W. K. Clarkson, Esq., 

Brooklyn, N. Y., erected at a cost of $15,000. Two 
perspective elevations and floor plans. Messrs. J. 
C. Cady & Co., architects, New York City. 

5. A residence of moderate cost at Bronxwood Park, N. 

Y. Perspective elevation and floor plans. Mr. A. 
F. Leicht, architect, New York City. A pleasing 
design. 

6. The residence of W. D. Love, Esq., at Bronxwood 

Park, N. Y. Two perspective elevations and floor i 
plans. Mr. W. H. Cable, architect, New York 
City. A neat design treated in the Queen Anne 
style. 

7. A Colonial residence at Flatbush, L. L, erected at a 

cost of $7,500. Two perspective elevations and 
floor plans. Mr. John J. Petit, architect, Brook- 
lyn, N. Y. 

8. A residence at Mt. Vernon, N. Y. Two perspective 

elevations and floor plans. A pleasing design in 
the Colonial style. Mr. Chas. E. Miller, architect, 
New York City. 

9. A picturesque and well appointed residence at Belle 

Haven, Conn., recently erected for E. C. Converse, 
Esq. Four perspective elevations and floor plans. 
An excellent design. Mr. Bruce Price, architect, 
New York City. 

10. A Colonial cottage at Bayonne, N. J., recently erected 

for Joseph Thomas, Esq., at a cost complete $2,700. 
Perspective elevation and floor plan. Mr. A. C. 
Longyear, architect, New York City. 

11. Miscellaneous contents.— Hints to readers. —The edu- 

cation of customers. — How to catch contracts. — 
The latest and best designs for houses.— Diamond 
cement plaster. — Preserving *metals in roofs, 
bridges, etc.— A perfect roofing material.— Stamped 
metal ceilings, illustrated.— New wood stains.— 
Woodwork vs. flame.— Ebonizing wood.— A stove 
for heating water, illustrated. -Columbian Expo- 
sition award for copper and brass goods. — An im- 
proved band saw file, illustrated. — How to move 
large maples.— Value of coverings for steam pipes. 
—Watering garden plants.— Earthquake effect on 
brick buildings.— The trouble New York builders 
have. — Foothold on pavements. — Milwaukee water 
elevator, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 



•' L\ S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 

Wood pulp machinery. Trevor Mfg. Co.. Lockport, N. Y. 

Enameled signs, letters. A. V. Taylor & Co., Cin., O. 

Save 100 per cent every 60 days. How ? Use our loose 
pulley oiler. Kridler Mfg. Co., Grand Rapids, Mich. 

Screw machines, milling macmnea, and drill presses. 
The Garvin Mach. Co., Latent and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van VVie, Syracuse, N. Y. 

HandbDOk of Practical Mechanics. Price, cloth $1, 
leather $1.25. Chas. H. Saunders, P. O. box963, Hartford, 
Conn. 

The best book for electricians and beginners in elec- 
tricity is " Rxperimental Science," by Geo. M. Hopkins. 
By mail. $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Woven wire brushes.— The Belknap Motor Co., of 
Portland. Me. are the patentees and manufacturers of 
the best woven wire commutator brush on the market. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

The Imperial Power Building, of Pittsburg, Pa., will 
be completed March 1. It is a new, eight story factory 
building, fitted up as a model plant, with the finest ma- 
chinery, electric djnamos and motors obtainable, mak- 
ing it desirable for manufacturers. The proprietor pro- 
poses to rent space as may be required by a manufac- 
turer. Each floor contains 7,600 square feet, capable of 
subdivision, with exterior windows all around and power 
and appliances to meet any wants and give conveniences 
not obtainable elsewhere. Located in the heart of the 
city, within thirty feet of the PennsylvaniaR. R. freight 
depot. Manufacturers desiring to lessen expenses and 
be surrounded by every convenience should address J. 
J. Vendergrift. Pittsburg, Pa. 

P?"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 




WW* 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(6331) S. M. B. asks : What is the pro- 
per size of steam ports and exhaust ports and bridges 
between ports of cylinder 2^g inches by 3 inches stroke, 
% inch travel of valve, also the power of engine at 300 
revolutions per minute with 70 pounds steam pressure? 
Would an oscillating engine develop the same power, of 
same dimensions? What size boat would above engine 
run? Give height of frame and length of pitman rod for 
upright engine of above dimension, proper size of link 
and length of eccentric rods and size of belt and fly- 
wheel; also would small boiler, 22 inches high, 12 
inches diameter, Are box 10 inches high, 10 inches diame- 
ter, flues 12 inches long, 2 inches diameter, upright, 
generate enough steam to run above engine? If not, 
what size should I have ? A. Steam ports and bridges 
may be % inch wide, exhaust port % inch, all 1 inch long. 
The engine should develop an indicated % horse power 
at % inch cut-off. An oscillating engine of the same 
size should develop the same power, but its structural 
defect does not recommend it. The power is suitable for 
a 14 foot sharp built boat of the row boat type. Con- 
necting rod should be 8 inches long, center to center. 
Other details can only be made from a detail drawing. 
A 134 mcn b^t and 16 inch flywheel. The vertical boiler 
should be 25 inches hish, 15 inches diameter, with twenty 
1J4 inch tubes for the above engine and speed. 

(6332) R F. E. asks : What are the 

metals and fluids used in the chloride of silver battery ? 
A. The central negative electrode is silver ; the depolar- 
izer which surrounds it is silver chloride; the positive 
electrode is zinc; the excitant is a solution of ammonium 
chloride or salammoniac. You can refill them yourself, 
if you wish to. Sometimes caustic potash is used as the 
exciting substance. 

(6333) Denver House asks : (riven a 
perfect wheel made to revolve free on a perfect axle, will 
it return from its forward motion upon stopping ? A. 
On a horizontal axis the wheel will have a tendency to 
slightly turn back from the instant of stopping, to come 
to an equilibrium. The small difference in the size of 
the journal and its bearing allows the urnal to roll up 
the curve of the bearing box, when on coming to rest it 
returns to a center bearing by gravity, which gives the 
wheel a backward motion. This should not take place 
in a vertical axle. 

(6334) V. B. C. asks: 1. Is there any 

reason why steam or water could not be used internally 
in a gasoline engine to cool the cylinder ? A. No reasons 
beyond those based on practical points can be given. It 
seems neater and simpler to cool externally. 2. A pint 
of gasoline will make how much volume of vapor at at- 
mospheric pressure ? A. Two and one-half to three 
cubic feet, depending on the composition of the gaso- 
line. 



TO INVENTORS. 

An experience of nearly fifty years, and the preparation 
of ruore than one nundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of vhe United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at borne or 
abroad, are invited to v-rite to this office for prices, 
wbich are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 
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Addressing envelopes, etc., machinery for, G. 

Clark 531,021 

Advertising machine, sign, Briggs & Patterson .. . 531,018 
Agricultural machinery, gearing and gear cover- 
ing for, J. D. Schofleld 531,278 

Air brake. J. D. P. Schenck 531,137 

Air brake governor, 1\ H. Haberkorn 531,181 

Air brakes, block system for automatically ope- 
rating, J. H. E'ox 530,937 

Air brakes, dog for actuating, J . H. Fox 530,939 

Air brakes, mechanism for automatically actuat- 
ing, J. H. Fox 530,938 

Air brakes, track device to automatically ope- 
rate, .1. P. Clifton 531,100 

Alarm. See Burglar alarm. 

Alabali, process of and apparatus forthe produc- 
tion of caustic, C. T. J. Vautin 531,235 

Apartment house, M. L. Ungrich 531,141 

Apples, pears, etc., machine for pulping, C. J. 

Ollagnier 531,058 

Ax polls, machine for making, E. Rogers 531,221 

Bait receptacle, W. B. Gilmore 531,112 

Baling press, A. L. Cox 531,163 

Baling press, C. E. Whitman 551,240 

Ball. See Bowling ball. 

Bandage, suspensory, J. Teuscber. J r 531,232 

Barrel making machine. Vale & Ohl 531,283 

Bearing wheel, ball, H. F. Coates 531,101 

Belt, electric. E'uller and Taylor.. 581,109 

Bench stop. J. Daily 531,102 

Bicycle brake, Litchfield & Sanford 531,050 

Bicycle lubricator, C. O. Furbush, Jr 531,176 

Bicycle safeguard an d support, T. L. Bissell 531,016 

Binder for music, magazines, etc., Boeing & 

Stork 531.25P 

Bit. See Bridle bit. Expansion bit. 

Bleaching powder, apparatus for making, C. Kell- 

ner 530,996 

Block signaling system, electric, A. J. Wilson 531,284 

Board. See Shoot board. 

Bottle stopper and tiller, combined, I. Pomeroy... 531,133 

Bottle stoppers, machine for feeding crown, N. 

Muslar 531,001 

Bowling ball, F. G. Dokkenwadel 531,103 

Box. See Match box. 

Box, Z. B.'Webb 531,083 

Bracket. See Dental bracket. 
Brake. See Air brake. Bicycle brake. Car brake. 
Wagon brake. 

Bridge, truss, D. F.Lane 531,048 

Bridle bit, b\ Swales 531,230 

Brooder, chicken, L.C. Billings 531,255 

Broom, D. A. McDonel 531,056 

Brooms, manufacturing, D. A. McDonel 531,055 

Brush handle, flue, E. P. Hunt 531.039 

Buckle, suspender, J. N. McGrifT 530.960 

Burglar alarm, detonating, J. W. Horn 530,947 

Burglar alarm system, A. Stromberg 530,976 

Burglar alarm systems, circuit closer for, A 

Stromberg 530,975 

Burner. See Hydrocarbon burner. Lamp bur- 
ner. 
Burning granular fuel, apparatus for, C. W. Clay- 
bourne 531,160 

Button setting machine. A. J. Shipley 531.224 

Cabinet, stationery, L. C. Beardsley 531,250 

Cables, tension device for towing, Humphrey & 

Hoff man 530,995 

Camera. See Folding camera. 

Candle grasp, H. Glaser 531.028 

Candy, machine for cutting stick, J. M. Allardyce 531,084 

Car brake, E. Allen 531,287 

Car brake and power controller, electric, A. W. 

Mitchell 531,268 

Car brake, automatic, H. E. Olson 531,131 

Car construction, railway, C. A. Smith 630,969 

Car coupling. L. T. Buckus 531,145 

Car coupling, J. Clark 531.099 

Car door, R. T. Garland 531,110 

Car fender, Engel & Juram 531.028 

Car fender, automatic stre et, J. T. Van Gestel 531,234 

Car fender, street, VV. H. Brock 531,258 

Car motor, street. J. Radomski 531,275 

Car seat, reversible, S. Hoffman 531.122 

Card, reinforced stencil, F. D. Belknap 530,918, 530,919 

Cartridge shell for practice shooting, W. M. 

Thomas 531,233 

Case. See Gear case. Pencil case. Piano case. 
Cash registers, multiple adding machine for, C. 

J. Ryberg 531,277 

Cash registers, sealing device for, J. O. Byrns 530,924 

Chain link, R. A. & C. Breul 530,921 

Chair. See Rail chair. Railway chair. 

Charging apparatus, E. Solvay 531,282 

Chart, astronomical, F. E. Ormsby 531,060 

Churn , J . A. Maddox 531,204 

Clay product machines, cutter for, J. H. Omwake 531,213 
Cleaner. See Wheel cleaner. 

Clipper attachment, hair, C. O. Bechstedt 530,984 

Clock, electric programme. J. L.McCaskey 531,002 

Clothesline fastener, C. Bartsch 531,248 

Clutch, friction, ,1. A. Barnes 531,014 

Coffeepot, C. C. Davis 531,164 

Coin holding and delivering device, C. F. Kraump 530,997 

Compound engine, J. Peebles 531.272 

Confectionery machine, S. J. Hicks 531,033 

Controller handle. H. Mittelsdorf 531,052 

Corset, T. S.Gilbert 531,179 

Cotton gin, roller. O. F. Goodwin 530,941 

Cotton opener, A. Kirschner 531,193 

Cotton presses, combined belt shifter and brake 

for, T. M. Wallace 530,978 

Couch, bed. and bathtub, combined, B. S. Maben.. 531,202 
Coupling. See Car coupling. Pipe coupling. 

Coupling, S. A. Stahley 531,071 

Cribs or bedsteads, support for canopy rods in 

metallic, W. T. Mersereau 530,953 

Crusher. See Ore crusher. 

Cultivator, T. Belair 531.252 

Cultivator, A. Lindgren 531,200 

Cultivator, disk, H. E. Dodson 530,932 

Cultivator standards, device for adjustably at- 
taching weed cutters to, W. A. McCoy 531.054 

Cyclometer, J. A. Mosheretal 531,269 

Cyclometer, C. E. Moss 531,207 

Danger signal and lock for switches. G. E.Ed- 
wards 531,025 

Dental bracket, A. Bond 531,257 

Dental napkin holder, G. A. Bronson 531093, 531.094 

Dental plates, forming, M. P. Boyd 631,092 

De rr ick, M. Beal 531,249 

Displav rack, combined folding and revolving. 

W. H. Conrad 531,022 

Ditching machine, A. C.Carter 531,097 

Door check, C . W. Hamsh aw 531,116 

Door, tlexi ble, A. S. Spaulding 531,227 

Door operating device, W. C. Lucas 530.952 

Doors, device for operating sliding, W. H. Brodie 531,150 
Dovetailing machine for preparing edges of parts 
of electrotype or stereotype plate blocks, E. 

<). Williams 531,241 

Draughtsman's instrument, O. F. Hill 531,186 

Drill. See Rock drill. 

Drilling machine, F. W. Williams 530.979 

Dustpan, G. H.Gere 631,177 

Dye, blue, Bierer& De la Harpe 631.148 

Dve, substantive red. J. J. Brack 531,149 

Dynamometer, R. J. Rolf son 531,006 

Eaves trough, A. C. Kanneberg 531.044 

Electric condu it, T. T. La Pom te et al 530,951 

Electric converter, F. C. Priestly 531,005 

Electric meter, T. Bruger 531.163 

Elevator controlling device, C. E. Foster 530,936 

Elevator controlling device, See & Tyler 531,070 
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Elevator guard, N. Levison 531,198 I Pump, E. E. Frizell 531,175 

Elevators, safety trip device for, H. R. Smith.... 530,971 j Pump, W. R. George 531,111 

Engine. See Comp ound engine. Rotary engine. Pump, centrifugal, M. Wagner 531.074 

Steam engine. Vapor engine. Pump, double acting. F. J. Brown et al 530,922 

Engine, E.J. Woolf 531,285, 531,286 ' Rack. See Display rack. 

Engine for operatine clutches or otber devices, I Rail chair and tie, E. N. Higley 531,263 

Howe & Clark ..„.. 530,994 Railway chair, C. Chenu 530,925 



Envelope, H. C. F. E. Snowm an 531,281 

Envelope opener. A. O. Blomgren 530,920, 531.017 

Excavating, ditching, or dredging machine, G. 

L.Lewis 531,199 

Expansion bit, R. H. Brown 530,923 

Extension table, A. Oberlander 531,211 

Extracting apparatus, W.T. Forbes 531,108 

Eyeglass folding frame, A. Biunner 531,095 

Fare register, Catlin & Rein 531,020 

Fare register, E. T.Taylor 531,231 

Fence stay, W. D. Albright 530.916 

Fence stay, wire, D. B. Younce 530,981 

Fender, J. M. Cable 531.155 

Fibrous material, moulding vegetable, McCabe & 

Thayer 530,958 

File, account, J. U. Parrey 531.271 

File cutting machine, J. Becbe, .Ir 531,251 

Filter, A. I. & D. Hynan 531,190 

Firearm, breech-loading, D. S. Seymour 530,966 

Firearms, shif table firing pin and extractor for, 

D. S. Seymour 530,967 

Firearms, shiftable nose on hammer and auto- 
matic extractor for, O. S. Seymour 530,968 

Fire escape, W. D. Rumsey 531,007 

Fire extinguisher, automatic, E. W. Storer 531,228 

Fire extinguishers, sprinkler head for automatic, 

G. E. Hlbbard 531,120 

Fire extinguishers, valve for automatic, G. E. 

Hibbard 531,119 

Fish hooks, minnow holder for. F. Stapp 531.140) 

Fishing line sinker. Black & Chapman 531,090 ! 

Floor, D. McDonald 530,959 [ 

Floor, fireproof, O. W. Norcross 531,210 

Flushing attachment, O'Connor & Graham 531,212 

Folding camera, G. D. llilburn 530,955 j 

Folding joint for bars or rods, A. Hofbeck 531,121 i 

Frame. See Eyeglass folding frame. Roving 
frame. 

Furniture, R. B. Sigafoos 531,010 ! 

Gauge and square, combined hinge, A. D. ! 

Goodell 531,114 

Gas, apparatus for the manufacture of, W. A. i 

Al len 531,144 | 

Gas cut-off, automatic, Johnson & Fridlund 531,123 i 

Gas generator, J. L. Hastings 530.914 ' 

Gate. See Railway gate. Railway crossing 

gate. ! 

Gate, J. VV. Shanbeck 531,223 

Gear case. W. Biddies 531,254 

Gear wheel connection, safety, H. K. King 531,046 

Gearing, multiple, F. C. Robinson 531,220 

Generator. See Gas generator. 

Globe, geographical,!. & M. A. Hodgson 531,035 

Governor for engines, A. H. Fisher 531,107 

Governor, steam engine, H. G. Smith 530,970 

Grinding mill, H. B. Hebert - 530,945 

Grooves, method of and implement for forming, 

J. G. Wilson 531,243 

Guard. See Elevator guard. 

Gun, machine, F. Ebeling 531,168 

Gun, magazine, W. H Ostrander 531,132 

Handle. See Brush handle. Controller handle. 

Harness, W. A. Fleming 531,172 

Harrow, J. L. Scudder 531,009 

Harvester knotter, W. B. Brown 531 ,152 i 

Hasp lock, F. F. Getze 531,178 \ 

Hat lining machine, H. Charmbury 531,098 

Hat pin, Congelton & Boyd 530,927 

Hay rake and loader, J. Martin 531,205 

Heater. See Water heater. ! 

Heating, smelting, and separating, apparatus for 

electric, Woodt'olk & Wharton 531,143 

Hitching device, A. G. Hamblin 530,992 

Hookandeye.J. H.Doyle 530.933 

Horse detacher, J. E. Berkstresser 531,015 

Horseshoe nails, machine for making, J. A. Cole- l 

man 531.161 

Hose bridge and tower, Blake & Begiebing 531,091 

House. See Apartment house. i 

House, D.H.Hibbert 531,032 

Hydrocarbon burner, C. E. Cookerly 531,289 ; 

Hypo-eliminator, A. Schmidt 530,965 

Index or display device, J. A. Fischer 530,987 

Jar cover, fruit, V . Biart 531,253 

Jeweler's press, C. M. & G. W. Adams 530,915 

Joint. See Folding joint. 
Key. See Telegraph key. 

Kiln, W. S. Williams 531,242 , 

Knitting machine, J. F. Pharo 531,062 i 

Knitting needles, making, A. B. Dodge 531,023 

Lamp burner. F. Rhind 531,219 

Lamp for electric railway ears, signal, C. H. nHHin \ 

Baker 531,146 

Lamp reservoirs, oil indicator for, F. G. Echols. .. 531,106 
Lamp socket, incandescent electric, C. H. Balsley 531,2f>S 

Lamps, spark arrester for arc, E. M. Clark 531.159 

Lantern, velocipede, R. P. Gormuily 531,180 

Lathe for turning elliptical forms, C. W. 

MacCord 531,203 

Lavatory apparatus, D. Ketas 531,045 

Level, plumb, and slope indicator, combined, O. 

A. White 531.239 

Linotype machine, P. T. Dodge 530,931 

Linotype machines, composing mechanism for. 

O. Mergenthaler 531,266 

Liquid purifying apparatus. J. T. Harris 531,118 

Liquids, method of and apparatus for purifying. 

J. T. Harris 531, 1 83 

Lock. See Hasp lock. Nut lock. 

Lock. F. E. For*ell 530,935 

Lock, F. W. Schultze 531,008 

Locomotive feed device, L. Lazerus 530,998 

Locomotives, hand operatinghnechanism for elec- 
tric, A. W. Mitchell 530,956 

Loom shuttle tension device, I. A. Hall 531,029 

Lubricator. See Bicvcle lubricator. 

Lubricator. W. P. Miller 531.129 

Lubricator, F. E. Small 531.225 

Magazine, dust proof single delivery cover glass. 

A.H.Cole 530,926 

Malted food. M. Watson 531.013 

Manure spreader, D. B. Merrell 531.206 

Match box, suspendable, J. M. Heimann. 531,185 

Match receotacle. F. D. Halsey . 531,015 

Measuring and registering device, G. Krueger 531,047 

Metal wheels, making wrought, A. A. Stevenson.. 531.072 
Metals from sulphide ores, etc., extracting, V. 

Eiifzclhardt 531,169 

Meter. See Electric meter. 

Milk, testing, I. K. Lintistrom.. 531,049 

Mill. See Grinding mill. Rolling mill. Wind- 
mill. 

Mining machine, coal. P. F. Campbell 531,019 

Motion, means for transmitting, H. C. F. E. 

Snowman 530,972 

Motor. See Car motor. Rotary motor. 

Music boxes, damper attachment for Swiss. W. 

H.Hoschke 531,036 

Musical instrument, automatic, \V. H. Hoschke.. 531,037 

Nut, axle, E. N. Anderson 531,245 

Nut lock, H. Dolan 531.024 

Nut lock. D. Rhoades 530,963 

Ordnance, recoil-actuated hydraulic breech-ope- 
rating mecnanism for, J. B.G.A.Canet 531.157 

Ore crusher, A. H. Schierholz 531,068 

Ore grinder and separator, J. W. MacDonald 531,127 

Ores, process of and apparatus for desulphuriz- 
ing, Pelatan & Clerici 531,004 

Organ coupler, C. Wales 531.077 

Packaging machine, J. S. Voitek 531,073 

Pad. See Rosin pad. 
Pan. See Dust pan. 

Paper web feeding device, J. L. Cox 531.162 

Partition for buildings, J. F. Golding 530.910 

Pavement, artificial stone, Fry & Fisher 530,988 

Pen, ruling, L. Johnson 531,124 

Pencil and sharpener, combined lead, T. F. 

Harris 531.031 

Pencil case, R. H.Ryan 531,135, 531,136 

Photochromoscope and pbotochromoscope cam- 
era, F. K. Ives 531,040 



'Hffdpertiaements. 



ORDINARY RATES. 



Railway crossing gate, J. Rutherford 531,066 

Railway frog and switch, F. Hardy 531.030 

Railway gate, C. A. Ball 531,087 

Railway rail, L. K. Devlin 531.290 

Railway switching device, Walton & Griffiths 531,080 

Railways, electric safety appliance for, E. L. 

Orcutt 531.214 

Rake. See Hay rake. 
Recorder. See Sales recorder. 
Register. See Fare register. 
Regulator. See Windmill regulator. 

Rein support, C. E. Ford 531,173 

Respirator, H. Simons 531,011 

Rock drill, H.P. & G. B. Jones 531.043 

Rolling mill, S. Johnston 531,042 

Rolling mills, means for adjusting rolls for, O. 

Klatte 530,949 

Rosin pad for use on bows of stringed instru- 
ments, H. H. Heskett 530.946 

Rotary engine, W. G. Adams 530.982 

Rotary motor, O. Arnold 531.246 

Roving frame, M. Campbell 531,136 

Sales recorder, manual, A. C. Hough 530,993 

Sandpaper cylinders, device for adjusting, J. L. 

Perry 531,273 

Sash mounting, swinging, Abbott & Greene 531,244 

Saw swage, C. A. Schoessel 531.222 

Sawing machine, log, A. L. Grinnell 530,9(2 

Sawing machine, portable, J. H. Langton 531,195 

Scale, computing, W. R. Stover 531,229 

Scale, weighing, J. R. Witzel 530.980 

Scale, weighing an d price. R. A. Daniels 530,930 

School seat and desk, L. E. Kretzmeier 530,950 

Scraper, earth, J. Maes 531,128 

Screw blanks, machine for threading wood, T. B. 

Smith....* 531,226 

Seal, S. A. Foster 531,174 

Seat. See Car seat. School seat. 

Seeding machine, F. R. Packham 530,962 

Sewing machine, Emanuel & Spielmann 530.986 

Sewing machine, F. Oneill 531.059 

Sewing on buttons, machine for, E.Hansalpakar. 531,261 

Shade, window, S. Longanecker 531,201 

Shirt, J. Stecker 530,974 

Shoot board and squaring box, combined, T. 

Owen 531,215 

Sh utter, self-closing, W. W. Perkins 531,217 

Signal. See Danger signal. 

Silk, manufacturing artificial, H. De Chardonnet. 531,158 

Slack adjuster. H. Hincklev 531,034 

Sled propeller, W. S. Prindle 531,274 

Sleigh. H. P. Jensen 530,948 

Sounder. F.F.Howe 531,188 

Speed of vehicles, apparatus for recording, F. 

Bayerdoerfer 531,147 

Spirometer, F. W. Baker 531,247 

Spring. See Pneumatic spring. 

Stake or post base, J. H. Lanerton 531,196 

Stave jointing and crozing machine, T. Bruno — 531,154 

Stave jointing machine. L. T. Haaan 530,943 

Steam engine, A. Miller 531,267 

Steam engine, H. Nielsen 530,961 

Steam engine, W.S.Rush 531,276 

Steam trap. Smith & Shepard 531,139 

Steel plates, producing locally annealed, H. 

hemp 531,197 

Steel, reworking scrap, H. Harris 531,262 

Stock trough, T. C. & H. W. Harry 531,184 

Stone cutting tools, securing diamonds in, R. 

Mar-quart 531,051 

Stopper. See Bottle stopper. 

Straw conveyer, Johnson & Hay 531.041 

Street sweeper, Walker & Boyce 531,079 

Switch operating device, C. Diener 531,166 

Switch setting and locking device, electrical, K. 

Moderegger 531,130 ■ 

Switch working mechanism, J. & C. McGhee 531,270 

Switches, safety shift or lock for split, G. L. War- 
ren 531,238 

Table. See Extension table. 

Table, J. Waddell 531,236 

Tablet, writing. M. Rubin 531,065 

Target traps, release for, B. O. Bush 531,260 

Telegraph key, finger board, E. E. Mullinix 530,957 

Telephone speaking tube system, T. C. Wales, Jr. 531,078 

Telephone transmitter, D. A. Kusel 531,194 

Tender scoop, W. F. Kiesel, Jr 531.191 

Terracottaand other fireproof constructions, J. 

W. Rowell 531,134 

Thermometer, J. T. Craw 530,928 

Thrashing machine dust conveyer, M. L. Shuster 531,280 

Thrashing machine, field, A. Anderson 531,085 

Thread tension, wheel for, S. W. Wardwell, Jr.... 531,082 

Tire tightener, T . Rodwell 531,064 

Tobacco dressing and feeding machine, J. E. 

Bucklin 531,259 

Tongs, W. Lott 531,126 

Trap. See Steam trap. 

Tree protector. 0. Goersch 531,113 

Trolley track, W. H. Brodie 531,151 

Trolley wire finder, F. F. & W. S. Mevor 5:30,954 

Trolley wheel guide, W. H. Dickerhoof 531,291 

Trough. See Eaves troueh. Stock trough. 

Trousers fastener, J.N. Rhoads 531.063 

Truck, barrel, C. A. Hutchinson 531,189 

Truck, hand, D. V. Grieb 530,991 

Truck, railway, McGuire & Hubbard, Jr 531.208 

Trunk, K S. O'Keeffe 531,003 

Truss, J. F. Stafford 530,973 

Type, machine for cutting rubber, L. K. Scot.ford 531,069 
; Typewriting machines, attachment for rolls of 

paper to. G. L. Crittenden 530,929 

Unicycie, F. H. Armistead 531,086 

Valvefor high pressure gases and fluids, buffer, 

A. Mueller 531,053 

Valve gear, steam engine, L. O. Burk 531,096 

Vapor engine, combustible, R. B. Hain 531,182 

Vehicle body. E. I, Tennant 530,977 

V eloci pede, marine, W . Dryden 531,104 

Veneer cutting machine, W. H. Powers 531.218 

Wagon brake, W. Petering 531,061 

Wagon, dumping, M. L. Senderling 531.138 

Washing machine, Becwar & Shaw 531,089 

Water heater or cooler, W. Morrison 531,000 

Well boring apparatus, L. Gist 530,989 

Wheel. See Ball bearing wheel. 

Wheel, P. Ambjorn 530,983 

Wheel, cleaner, L. B. Fleming 531.171 

Wheel rim, vehicle, F. L. Goodrich 530.990 

Winding machine, thread. S. W. Wardwell, Jr 531,081 

Windmill, S. K. Humphrey 531.038 

Windmill regulator, A S. Clark 530,985 

Wir e stretcher, A. Nickle 531,209 

Wrench. See Pipe wrench. 

Wrench, A. Sellers 531,279 



DESIGNS. 

Carpet, C. F. Gedney 23,878, 23.879 

Carpet, A. M. Rose 23,880, 23.881 



■ - 75 cenrw n line 
- - - #1.00 a line 



Inside Page, each insertion 
Uacli Pn.ee. encli insertion • 

H3T" For some classes of Advertisements, Special and 
Hifher rates are required. 

The above are charges per agate line — about eierht 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as The letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LAIIIIII SAVI.MJ Miichinei'v, 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 
Seneca Fails Mfg. Co. 
695 Water Street, Seneca Falls, N. Y. 




I A T U C C Shapers, Planers, Drills, Machine Shop 
LHI nCg, Outfits, Foot Lathes, Tools and Supplies. 
Catalogue Free. SKBASTIAN LATHE CO., 

120 Culvert St., Cincinnati, O. 



.IALTIES & NOVELTIES-PATENTED 
[ARTICLES -SMALL OR FINE. MACHINERY. 
S ErtAdTo& ut yn OTTO KONIGSLOW 
.2- fg»J»vl— '49 MICHIGAN ST. CLEVELAND, O. 



ICE-BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By II. A. Horsfail, 
M.E. Contained in SciENTiPto American Supple- 
ment, I. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 

VANDUZEIHirPUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. , 
Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

lO SIZES. 

200 to 12000 Gallons per Hour. 
Cost $7 to $75 each. Address 

THE VANDUZEN &T1FT CO., 

102 to 108 E. Second St., Cincinnati, 0. 

Absolute 
secrecy. 
Advice and ideas not charged for. Send for particulars 
UAKUAM iSc SON, 8 John Street, New York. 



SAVE MONEY! 
Make moneyprint- 

ing for others! 
Type setting easy. 
Printed rules. 
Stamp forcatalofue 
presses, type, paper. 
etc., to factory. 



i^ew* Books 



Aevin.l Navigation. By J. G. W. Fijnje "Van Sal- 
verda. Translated fromtheDutch byGeorge E. "Waring, 
Jr., with notes concerning some recent developments in 
the art. 12mo, cloth. 209 pages. Illustrated. N. Y., 
1894 SI. 25 

Aqiinrlum. The Amatuer Aqiuirist. By Mark Sam- 
uel, Aquarist to Columbia College, New York, illustra- 
ted, lflmo. cloth. Ib94 Si. OO 

Astronomy. Popular Astronomy. A General De- 
scription of the Heavens. By CamiHe Flammarion. 
Translated from the French with the author's sanction. 
By J. Ellard Gore. With 3 plates and 288 illustrations. 
8vo, cloth. 686 pages. N. Y., 1894 $4.50 



Belt Driving;. 

illustrations. 1891. 



ByGeorge Halliday. lOOpatres. 49 
"1.50 



ustrations. 1891 $1.5(1 

Hoys' Own Guide to Fishing, Tackle Making 

nil Fish Breeding. Being a Plain, Precise* ant 

r-ractical Explanation of all that is Necessary to be 
known by the Young Angler. By John Harrington 
rr '"--^ ted by 82 diagrams. 1894 Si. 50 



Coffee or teapot body, M. C. Roessle. 
Vehicle step, H. C. Swan. 



. 23,882 
23,""" 



TRADIS MARKS. 

Alloy of metal, Dippo Manufacturing Company.... 25,696 
Beer, ale, and porter, Madison Brewing Company.. 25,693 
Blood purifiers and tonics, W. R. Kennard... 25.683, 25,684 

Carpets, W. C. Gray 25.677 to 25,679 

Clothing for men and boys, T. W. Farnsworth 25.6S7 

Coffee, Indiana Coffee Company 25.692 

Cotton goods, woven, Massachusetts Cotton Mills. 25,676 
Dentifrice, Allen-Foise Manufacturing Company., 25,681 
Harvesting machinery for hay and grain, Walter 

A. Wood Harvester Company 25,698 

Hose nozzles. Eaton, Cole & Burnham Company.. 25,695 
Iron, bar, Shadbolt & Boyd Iron Company 25,697 



Medicinal tablets, Antikamnia Chemical Company 25.688 



Pin. See Hat pin. 

Pipe coupling, (). Ames .. 530,917 

Pipe wrench, H. Lind 531,125 

Pipe wrench, G. P. Woelfel fr) 11,459 

Pipes, machine for making conductor, E. H. 

Fickinger 531,170 

Planter and fertilizer distributer, corn, J. W. & 

W. C. Duryea 531,105 

Planter check row attachment, Harman & 

Romans 531,1 17 

Plow. G. Drovedal 531.167 

Plow bpams, weight for, J. A. L. Gist 531,027 

Plow, rotary, N. H. Roberts 530.964 

Pneumatic spring. A. C. Mather 530.999 

Pneumatic tool, D. Drawbaugh 530,934 

Pocketbook and head rest, combined, F. Denio. . . 531.165 

Polished rod adjuster, F. M. Kennedy 531,264 

Pot. See Coffee pot. 

Powder. See Bleaching powder. 

Powders, etc., device for dividing. R. Walsh 531,237 

Press. See Baling press. Jeweler's press. 

Preserving apparatus, fruit, S. S. Savage 531,067 

Printing machine, T. Bartholomew 531,088 

Printing machine, wall paper, W. H. Waldron, 

531,075, 531,076 
Protector. See Tree protector. 
Pulley, split, W. R. Patten 531,216 



Pills or pellets. W. R. Kennard 25,686, 25,687 

Remedies for nervous diseases, Leslie E. Keelay 

Company 25,682 

Remedies for pulmonary and similar diseases, W. 

R. Kennard 25,085 

Shirt waists and ladies' underwear, Holzman Man- 
ufacturing Company 25. f "iV > 

Soap. Wabash Soan & Chemical Company 25.691 

Soap, toilet. F. G. Burke 25.690 

Towels. D. Howarth 25.68(1 

Trousers, men's, Schwerin Hrothers 25,665 

Woodworking machines, cutter and matcher beads 

used in, S. J. Shinier & Sons 25,694 

Yarns, J. & J. Baldwin 25,668 to 25.675 

A printed copv of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

liuiailimi patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
eoing list, provided they are simple, at a cost of $40 each. 

If complicated the cost will bo a little more. For full 
instructions address Munn .V Co., :J61 Broadway, New 
York. Other foreign patents may also be obtained. 




Model & Experimental Work. 



Do Your Own 
Printing! 



S3 Press for Cards, Cir- 
culars, etc. Press for 
Small Paper, «4U. 
KE1.SEY & CO., 




UEltlDEN, CONN. 



BUSS t OIL TEMPI RED SPRIK6S. ' ; 

SHU. SflimS mMTITIES TO order. m 



\s\yt 




METHODS OF MINE TIMBERING — 

By W. H. Storms. A very valuable and exhaustive 
paper on the subject of timbering mines to prevent 
caving. With 50 illustrations. Contained in Scien- 
tific American Supplement, Nos. 975, 976, 977. 
!>78 and !I79. Price 10 cents each or 50 cents for the 
series. To be had at this office and from all newsdealers. 



ARB0RUNDUM 



■HARDEST ABRASIVE KNOWN. EMERY AND 
■Diamond Powder Substitute:. In Flour; 

nPOWDERrCRYSTALrWHEELrSLAB &HONE FORM. 
ICARBORUNDUM CO. MONONGAHELA CITf. PA. U.S./I. 



NOW READY ! 
Fourteenth Edition of 

Experimental Science 

A GREAT BOOK FOR THE HOLIDAYS. 



Hoys' Own Guide to 
and Fish Breeding. 

Practical Explanation of 
known by the Youn ; 
Keene. Illustrated by 

Chemistry. Watts' Dictionary of Chemistry. New 
edition revised and entirely rewritten. By M M. Patti- 
son Muir and H. Forster Morley, assisted by eminent 
enntributors. "Vol. 4, with addenda. 8vo, half leather. 
922 pages. London, 1894 $30.00 

Compressed Air. The Uses of Compressed Air. 
With illustrations. By A. C. Rand. 138 pages. Oblong. 
1S9J $1.00 

Coppersml thing. Art of Coppersmithing. A Prac- 
tical Treatise on Working Sheet Copper into all forms. 
By John Fuller. 8vo, cloth. 327 pages, 475 illustrations. 
N. Y., 1894 $3.00 

Docks. Notes on Docks and Dock Construction. By 
C. Co I son. 8vo, cloth. 426 pages. N. Y., 1894 $7.00 

Dynamo. How to Build Dynamo Electric Machinery. 
Emhracing Theory, Designing and the Construction of 
Dynamos and Motors. By Edward Trevert. With ap- 

e indices on Field Magnet and Armature Winding, 
anagement of Dynamos and Motors, and Useful 
Tables of Wire Gauges. 33'J pages. 178 illustrations. 
1894 $2.50 

Edison. The Life and Inventions of Thomas Alva 
Edison. By W. K. L. Dickson and Antonia Dickson. 
With Drawings and Photographs by W, K. L. Dickson, 
R. F. Outcalt, L. Bahan and J. Ricalton. One vol., 
quarto, cloth, eilt top. 362 pages. N. Y., 1894 $4.50 

Electric Current, How Produced and How 
Used. Bv R. Mullineux Walmsley. With .'179 illustra- 
tions. 764 pages. 12mo, cloth. London, 1894 $3.00 

Electric J.auips and Electric Lighting. A 
Course of Four Lectures on Electric Illumination de- 
livered at the Royal Institution of Great Britain. By 
J. A. Fleming. 8vo, cloth. 228 pages. 93 illustrations. 
London, 1894... $3.00 

Electric Railways. American Electric Street Rail- 
ways. Their Construction and Equipment, with Notes 
as to the Advantages of Electric Traction compared 
with other methods. By Killingworth Hedges. Quarto, 
cloth. 200 pages. 200 illustrations. London and N. Y., 
1894 $5.00 

Electrician. How to Become a Successful Elec- 
trician. The Studies to be Followed, Methods of Work, 
Field of Operation, and Ethics of the Profession. By T. 
O'ConorSloane. 189 pages. Illust'd. Cloth. 1891 $1.00 

Flyiiitr, Machines. Progress in Flying Machines. 
By O. Chanute. 308 pages, 90 illustrations. 1894. .$2. 50 

Furnaces. Practical Hints on the Working and 
Construction of Regenerator Funaces; being an Ele- 
mentary Treatise on the System of Gaseous Firing ap- 
plicable to Retort Settings in Gas Works. By Maurice 
Graham. J31 pages, 50 illustrations. 16mo, cloth. 
1894 $1.25 

Gns. The Gas Engineer's Laboratory Handbook. 
The object of this workisto describe the various Ana- 
lytical Operations which are required in Gas Works. By 
John Hornby. 304 pages, 62 illustrations, and a tabulated 
appendix. 12mo, cloth. 1894 $2.50 

Gas Engines. A Textbook on Gas, Oil, and Air 
Engines ; or. Internal Combustion Motors without Boil- 
ers. By Bryan Donkin. 434 pages. 136 illustrations. 
8vo, cloth. 1894 $6.50 

Heat Motors. Theory and Construction of a Ra- 
tional Heat Motor. By Rudolf Diesel. Translated from 
the German by Bryan Donkin. With 11 figures in the 
text and three plates. 85 pages. Cloth $2.50 

Inventions, Researches and Writings of 
Nikola Tenia. With special reference to his Work in 
Polyphase Currents and High Potential Lighting. By 
Thomas C. Martin, Editor "The Electrical Engineer." 
496 pages, 311 illustrations. 8vo, cloth. 1894 $4.00 

Kitchen ttoiler Connection. A Selection of 
Practical Letters and Articles relating to Water Backs 
and Range Boilers. Compiled from the "Metal Worker." 
8vo, cloth. 129 pages. Illustrated. N. Y., 1894... .$1.00 

Machinery. The Repair and Maintenance of Ma- 
chinery. A Handbook of Practical Notes and Memo- 
randa for Engineers and Machinery Users. By Thomas 
Walter Barber, C.E. 466 pages, 413 illustrations. 8yo, 
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REVISED AND ENLARGED. 
Pages and 110 Superb Cuts added. 



Just the thing for a holiday present for any man, 
woman, student, teacher, or anyone interested ins ence. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Sv stems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail. $4. Half morocco, $5. 

BSfSfiift jar ulunvated circular. 

MUNN & CO.. Publishers, 
Office of the SCIENTIFIC AMERICAN, 

3«1 BHIIADWAV. NEW YORK.. 



cloth. 



#3.50 



Mechanical Engineering:, a Textbook of. By 

Wiltrid J Lineham. 8vo, cloth. 772 pages, 132 illustra- 
tions. 1894 $4.50 

Oils. Animal and "Vegetable Fixed Oils, Fats. But- 
ters, and Waxes. Their Preparation and Properties, 
and the Manufacture therefrom of Candles, Soaps, and 
other products. By C. A. Alder Wright. 570 pages, 144 
illustrations. 8vo, cloth. 1894 $7.50 

Ore and Stone Mining. A Textbook of. For the 
use of Mine Owners, Mine Managers, Prospectors, and 
all interested in Ore and Stone Mining. By Clement Le 
Neve Foster, D.Sc. F.R.S.. Prof essor of Mining, Royal 
College of Science. H. M. Inspector of Mines. With 700 
illustrations. Large Svo. 1894 $10.00 

Paper. The Chemistry of Paper Making, together 
with the Principles of General Chemistry. A Handbook 
for the Student and Manufacturer. By R. B. Griffin and 
A. D. Little. 8vo, cloth. Illustrated. N. Y., 1894..$5.0O 

Petroleum. Its History. Origin, Occurrence, Pro- 
duction, Physical and Chemical Constitution. Techno- 
logy, Examination and Uses, together with the Occur- 
rence and Uses of Natural Gas. Edited chiefly from the 
German of Prof. Hans Hnefer and Dr. Alexander Veith, 
by William T. Brannt. author of "A Practical Treatise 
(in Animal and Vegetable Fats and Oils." Illustrated by 
3 plates and 284 engravings. 736 pages. 8vo. 1894... $7. 50 

Photography. Wilson's Cyclopedic Photography. 
A Complete Handbook of the Terms. Processes, Form- 
ulas and Appliances available in Photography. Ar- 
ranged in cvclopedic form for ready reference. By Ed- 
ward L. Wilson. One vol., 8vo, cloth. 502 pages. Fully 
illustrated. N.Y.,1S91 $4-00 

Photometry. Industrial Photometry, Specially Ap- 
plied to Electric Lighting. By A. Palaz. Translated 
from the French by G. W. Patterson, Jr., Assistant Pro- 
fessor of Physics in the University of Michigan, and 
M. R. Patterson, B.A. Fully illustrated, 8vo, cloth 
18<.I4 $4.00 

Refuse Destructors, with Results up to the Pres- 
ent Time. Second and Revised Edition. A Handbook 
for Municipal Officers. Town Councilors, and others in- 
terested in Town Sanitation. By Charles Jones. With 
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ILLUSTEATIONS. 



A 

Alarm, burglar, for safes 395 

Alarm, fire, McCaslin's 404 

Albatross the 43 

Alligat ors, roaring 41 

Altitude, measuring 169 

Antelope, Beatrice ... 315 

Anthropometry, dynamometer 

for 329 

Ants, white, of Africa 9 

Aquarium, New York . . . 377 

Armor plate trial 57 

Armory, new, 71st regiment 360 

Atlanta, cruiser 369 

Atlanta, warship 177 

Athletes, festival, Breslau 201 

Automaton, ancient 6 

Axle box, car 116 

B 

Ball, gold ... 24 

Balloon tour of France. 283 

Bank vault pUtes 33 

Basin in Holtenaulock 345 

Batteries, medical 245 

Beaver, the 25 

Belt hook, new 7 

Belt lacing, (manufacture 187 

Bicycle boat 121 

Bicyle, Eiffel tower 346 

Blasting fuse, Doyle's 372 

Boat, bicycle 121 

Boat, submarine.. 116 

Boiler, flying machine 165 

Boiler, hot water, Jaeger's 20 

Boiler, locomotive, new 309 

Boiler, steam, Finger's 260 

Boiler, steam, Improved 389 

Boiler, tubular, Alfonso's 184 

Book, letter copying 52 

Brick press, improved 164 

Bridge, Hal sted street 73 

Bridge of Mo star, Roman. 356 

Bridge, steel, Chile 260 

Bridge, suspension, fall of 889 

Brinton. Dr. D. G 104 

Britannia and Vigilant 123 

Broadway daring a fire.- ■;.. . . . . 163 

Brooms, whisk, manufacture. 85 

Buildings, office, New York 8 

Buildings, ortice, tall 353 

Buildingsof New Fork 228 

Bull teasing at Aries 133 

Burglar alarm for safes. 395 

Burner, hydrocarbon, Kamp's... . 292 



G 

Cab, cycle. 310 

Cableway, electric 137 

Caisson, interior of a 120 

Calculating machine 71 

Caledonia, steamer 292 

Caliper, Barker's 4 

Camera and graphoscope 20 

Canal, Chicago 241 

Canal, towing, electric 138 

Candelabra, bent iron 379 

Car axl e box, new 116 

Car coupler test 88 

Car coupling, new 149 

Car, express, burglar proof 260 

Car fender, Eaton's 181 

Car fender, Hogg's 68 

Car fender, Ogden's 244 

Cars, life guard for 133 

©triage lamp, Deitz. ... 198 

Carriage, sawmill, Cox*s 404 

Carrier, mechanical 325 

Castine, gunboat 1 

Castle ofBonnetable 52 

Catepillar. bulrush 71 

Caterpillar, parasites of . . 185 

Center piece, plaster, industry . . 357 
Church, memorial, Borki. ... — 129 
Church spire, lightning-struck. . 152 

Church, stone, $6,000 299 

Chains, weldless 340 

Chicago canal 241 

Chimney cowl, Ingal s' 388 

Cicada, huts of 233 

Cigar lighter 388 

Cigar moistener 298 

Clip tool 379 

Clothes drier 372 

Clutch coupling, improved 292 

Collarsf or shafting 276 

Compass steering 69 

Cottage, a New Jersey 267 

Coupling, car. n ew 149 

Coupler, car, test 88 

Crane, steam, Atlas 401 

Cruiser Atlanta 369 

Cruiser Cincinnati 168 

Cuirass, bullet-proof 21 

Cut-off, steam and water. 171 

Cycle cab.... 310 

D 

Dam, Carmel 273 

Dam, new, Cornell 225 

Derrick, two-arm 313 

Diphtheria, the cure for 308 

Discharger, line, automatic 132 

Dogs, shepherd, German 232 

Draw span, bridge, moving 17 

Drill sharpener, new. 84 

Drilling: machine for boilers 23 

Dwelling at Springfield 5 

Dumpingdevice, McKee's 276 

Dynamos, the wood 209 

Dynamometer, anthropometrical 329 



E 

Eclipseof the moon ,. 154 

Electric shock- dealing with. 281 

Elm tree, a double 361 

Engine, gas and gasoline. 196 

Engine, gas, small power. 312 

Engine, steam, Newcomen 277 

Engine, triple expansion 329 

Engines, electric light . 36 

Engines, steam, AUis. 161 

Eudynamls niger 59 

Excavator, Anderson's. 20 

Excavator, Griffin's 244 

Exposition, Lyons, 1894. 101 

F 

Fair, Midwinter 24 



Feedwater heater 372 

Feedwater heater, Harvey's 149 

Fender, car, Eaton's 181 

Fender, car, Hogg's 68 

Fender, car, Ogden's 244 

Field glass, compass 356 

Filter, water 4 

Filtering apparatus, rapid 57 

Fire on Broadway 153 

Firearms, sight for — 132 

Fire engine, steam — , 116 

Fireplace, beautiful 27 

Flying machine, Maxim's . 133 

165. 217 

Fort Wayne Elect. Corp 209 

Foundations, steel. 353 

Fountain pipes, irrigation 11 

Frog, railroad, Horrie's 385 

Frogs, music of 244 

Froude. .lames Anthony.,.., 361 

Fuse, blasting, Doyle's 372 

Fuse box. the Wood 219 



G 

Game, a Chinese 53 

Gamut of perfumes . .. 75 

Gas engine, small power 312 

Gate, safety, for cars 213 

Gear, reversing 69 

Glasspaintingand.leading 331 

Governor, engine 69 

Graphoscope and camera 20 

Grate, shaking, Beagan 21 

Graver sharpener, new 84 

Guard, life, for cars 133 

Gunboats, lengthening 1 

Gun sight, improved 228 



H 

Handicraft, evolution of 97 

Harness, Ortega's 298 

Heater, feedwater. 372 

Heater, feedwater, Harvey's 149 

Hektograpn, the 355 

Helmholtz, von, Herman 289 

Hibernia. steam launch 185 

Hosiery, seamless, machine 181 

Hotel de Ville, Seville 197 

House at Springfield 5 

Uojue of Belief, New York.* 385 

Hurdy-gurdy, new 133 



I 

Ice cream manufacture 40 

Indicator, target practice 5 

Iron work, bent, Venetian 379 



J 

Joint, rail. Perkins' 4,171 

Journal head.f or rolls... 326 

K 

Katabdin. U.S. ran* 249 

Kite, Eddy Malay 169 

Knitting machines, new 181 

Lacing, belt, manufacture 187 

Lamp, carriage , Deitz 198 

Lamp, electric, holder 100 

Lamp, pocket, and lighter.. 388 

Lark, song of 107 

Launch, steam, Hibernia 185 

Lawns, irrigation of 11 

Layard. Sir Austen H 121 

Life guard for cars 133 

Lightning, tree shattered by 152 

Line chalker, NeflPs 213 

Litter, Ortega's 841 

Letter copying book 52 

Lock, Brunsbuttel. 344 

Lock,nut, Perkins' 171 

Lock, nut, Van Nest's 100 

Locomotive, an ancient 180 

Locomotive boiler, new 309 

Locomotive, Holman 347 

Locomotive, narrow gauge. .... 388 
Lyons Exposition, 1894 101 



M 

Machias, gunboat.. 1 

Machine, popcorn and peanut 405 

Mahogany, mammoth block 164 

Maine, warship H'»3 

Manhattan Life building 392 

Mercury, transit of 259 

Meteorograph, long running.. ...212 

Meteors, photography of. 184 

Metro olitau Club 248 

Minneapolis, warship 56 

Mirage, artificial. 235 

Moon, eclipse of. 154 

Motor, electric, simple. 346 

Motor, gas and gasoline 196 

Motor or pump, Brown's 105 

Music, swamp 244 

Mussuck race 297 

N 

Needle threader, Goldman's 150 

Niagara Falls water power 245 

Nipper, cutting, po werf u 198 

Nut lock, Perkins 17 

Nut lock, Van Nest's 100 

O 

Observatory, Mon t B lane 212 

Office buildings. New York 8 

Oiling system for engines 161 

Optometer, skiascope ... 196 

Orange, an electrified 117 

Oxygen cylinder 282 

P 

Park avenue improvement. 337 

Pendulums, slow beating., 118 

Perfumes, measurem ent 75 

Petroleum burner, Kemp's.. «... 292 

Photography of meteors 184 

Photograpny, multi 216 

Piano, street, industry .296 

Piers, foundation, caisson 113 



Pipes, strengthening 

Plast er center piece industry 

Plaza, Eighth Avenue 

Pleiades, the 

Plug, tube, Harrison's. . .. 

Plymouth, double hull of 

Pork packing in New Jersey 

Power station, Brooklyn, 145, 161, 

Press, brick, improved 

Priscilla, steamer 

Punching machine, Walsh's 

Punishment, Chinese mode 



R 

Race, mussuck 

Rail joint, Perkins' 4, 

Rail Joints, electric welding 

Railroad, Hrooklyn.po wer sta 

Railroad Co., Brooklyn .145, 

Railroad frog, Horrie's 

itailway, street, viaduct. 

Range finder, search light 

Register for scales, Raney's 

Rein, check, support ..:.. 

Residence at Springfield 

Rifles, magazine, European 

Riley, Prof. C. V 

Rope clamp, Mullen's. 



Safe door, improved 

ScaleB, register f or,. 

Schools, traveling, French 

Screwdriver. Kuhn's 

Ship of war Atlanta 

Ship of war Maine 

Ship, war, Cincinnati 

Ship, war, Minneapolis .... 

Shipyard Cramp 

Shock, electric, dealing with 

Shrine of Bacchus 

Sigh t for firearms 

Skiascope, optometer 

Sleigh knee, Chaffln's. 

Smoke bleacher, Eureka 261, 

Smoker, harmless 

Speedway, Harlem River 

Spiegeleisen, manufacture 

Spire struck by lightning 

Sprocket wheel, improved 

Stand for telescope „.*... 

Stand, telescope, parts of 

Stand, telescope, section of. 

Starling, three specimens 

Steamer Caledonia 

Steamer Plymouth, hull of 

Steamer Priscilla 

Steamer St. Louis, launch 

Steamers, ocean, new 

Steering compass 

St. Louis, steamer, launch 

St. Louis, steamer, new 

Stone dressing machine 

Stop cock, locking 

St. Paul, steamer, new 

Streetcar fender. Ogden's. 

Street curs, lifeguard for 

Street sweeper, Dessau's 

Stretcher, Ortega's 

Surveyor's instrument, llinton's. 

Sweeper, street, Dessau's 

Swift. Dr. Lewis. 



T 

Tank, t o wer, improved 

Target and in dicator 

Telegraph key and sounder 

Telephone, Columbian 

Telephone, Noriega's 31 

Tellurian, Nichols' 

Tenement construction 

Termites of Africa 

Theater, Fifth A. venue 

Thermograph, aerial 

Thermometer for closed spaces. 

Thermometers, easily read 

Thistle, Russian 

Tobacco moistener 

Tool sharpener new 

Torpedo boat, aluminum 

Torpedo boat destroyer 

Tower bridge, LondoD 

Tower of Philad. City Hall 

Toxin, preparation of 

Toxophilite Society 

Transmitter, Noriega's 
Tree shattered by light 
Triangulation for altitude 

Tricycle, navigating 

Tunnel, Nia gara Falls 

Tunnel under East River. .. 
Turrets, military, traveling. 
Typewriter, American 
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Vault plates, hardening 33 

Vaults, burglar-proof 305 

Vehicle, foot-propelled. 276 

Velocipede boat 121 

Velocipede, ice. Voung's 213 

Ventilator, IngallB' 388 

Viaduct, street railway 37 

Vigilant and Britannia 123 



W 

Warship Atlanta 177 

War ship Cincinnati 168 

War ship Maine 193 

War ship Minneapolis 56 

i Watches, phonographic 2U3 

I Waterfllter 4 

' Waterproofing walls 893 

i Water supply. New York 225,273 

I Water tanks. Corcoran 377 

Water tank, tower 276 

I Water wheel, Cascade 132 

Welding. rail joints, electric. . . 91 

Wheel, Firtb, and dragon 24 

Wheel, traction, new — 4 

Wheel, water, Cascade 132 

i Whisk brooms, manufacture — 85 

Williams, George H 337 

Window screen, novel 51 

Wrench, carriage, improved 309 



Yacht races, international.. 



iZ 

Zebras, training of 251 
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Figures preceded by a star (*) refer 
to illustrated articles. 



Academy Nat. Sciences, Phila. .. 326 

Acid bottles, caps for 200 

Acid, citric, artificial 170 

Acid fumes, death from 201 

Acid proof coating 3 

Acid, prussic, antidote 122 

Acid, sulphuric, concentration.. 28 

Acid, uric, solvent for 42 

Acids, action on glass 37 

Acids of beeswax 203 

Acoustics of buildings 242 

Aerolites, fall of 247 

Aeroplane in Patent Office 274 

Aeroplane, Lang ley 386, 3S2 

Air, compressed, at Parts 202 

Air, compressed, new use 405 

Air, compressed, progress of 390 

Air storage battery 58 

Alabama, geological map 393 

Alarm, burglar, for safes *395 

Alarm, fire. McCaslin's *404 

Alaska boundary of .- 181 

Albatross, the *43 

Alcohol from apples 343 

Alligators, roaring *4i 

Alloy, an improved 82 

Alloy, new 193 

Alloy, improved 232 

Alumina from clay 329 

Aluminum boat *261 

Aluminum, coating 310 

Aluminum, curious property.... 124 

Aluminum, decoration of 194 

Aluminum horseshoes 290 

Aluminum in glass ornament. .124, 139 

Aluminum, manufacture of 316 

Aluminum paper 259 

Aluminum shoe nails 185 

Aluminum, solder for 227 

Aluminum, soldering 149 

Aluminum unsuitable for boats. 294 

Aluminum war boat... 108 

Amethysts, composition — 28 

Ammonium nitrate 38 

Animal life queer things in 42 

Animals, effect of cold on 196 

Animals, wild, in Vermont 330 

Animation, suspended. 58 

Ankles, sprained 894 

Annuals, flowering 171 

Antarctics 199 

Antelope, Beatrice .*315 

Antbro pometry, dynamometer 

for *S29 

Antidiphtheritic serum.. .. 283 

Antiquities, Babylonian 315 

Antitoxine for New York 372 

Antitoxine seram 391 

Ants, white, of Africa 9 

Antwerp, Colonial exhibits at,.. . 179 

Antwerp Exhibition 147, 166, 195 

Aph ids, tertiary , 119 

Aphorisms, business 410 

Apoplexy, treatment 214 

Apple as medicine 283 

Apples, alcohol from 343 

Apples, medicinal qualities 322 

Aquarium, New York *377 

Arboretum,the 395 

Architects, Institute of 309 

Arctic expedition, Cook's ... 37 

Arctic expedition, Peary 197 

Arctic exploration 283 

Arctic party, Dr. Cook's. 184 

Ardent, torpedo boat 354 

Armor plate, large, failure of 34 

Armory, new, 71st regiment *360 

Army bicycles 100 

Army.Chlnese .. 324 

Army enlistments, TT. S. us 

Army rifle, new 170 

Artichokes 199 

Asbestos, magnetic properties.. 324 

Association, American, meeting 34 

82, 111, 130 

Association, Forestry, Amer 146 

Astronomical 290 

Astronomical theories 231 

Athletics as mental training 359 

Athletes, festival, Breslau *201 

Athletics, universal 231 

Atlanta, cruiser *375 

Atlanta, war ship .. *183 

Atmosphere of subterran. railw. 53 

Attar of roses 259 

Automaton, an ancient *fi 

Awning, Colosseum 342 

Axle box, car *H6 



Babylon, antiquities of 315 

Balloon struck by lightning. .163, 204 

Balloon tour of France *283 

Ball bearings for wagons 267 

Bulls, cannon, force of 91 

Balls, rifle, tungsten 166 

Bank note paper 232 

Bank vaults, plate hardening . . *33 
Battery, storage, impossibilities. 117 

Battery, storage, large 124 

Battery, storage, of air 58 

Battery, storage, traction 218 

Batteries, medical *245 

Batteries, motor, Sandy Hook. . . 355 

Batteries, velvo-carbon 235 

Battle ship, building of . . . 86 

Battle ship LeCaruot 91 

Beans, dancing, Mexican 403 

Bear, polar, notable 403 

Beard, ta upon the 117 

Beaver, life and habits . *25 

Beef powder, home made ... .. 295 

Beer, improvement in 40 

Beeswax, acids of 203 

Beet, protection of the 212 

Beet sugar, history of 67 

Beet sugar industry, German ... 268 

Belt fastener, steel *7 

Belt lacing, manufacture — *187 

Bicycle. Eiffel Tower *346 

Bicycle tires, dangers of 139 

Bicycles, army 100 

Bicycle boat *121 

Bicycling ...■'. 231 

Bicycling, remarkable 131 

Biological stations, France 378 

Bird, fossil, gigantic 278 

Birds, diving, exploits — 295 

Birds, how they sing and fly 310 

Birds, wood piercing 163 

Black death inChina 42 

Blackwell tunnel 215 

Blanco Encaiada, cruiser. 41 

Blast, a large 134 



Blasting fuse, Doyle's *372 

Bleaching with 81 dium silicate.. 407 

Blood clotting explained 23 

Blood, transfusion of 38 

Boat, bicycle . *121 

Boat, submarine *116 

Boat, war, aluminum 108 

Boats, canal, resist, to tract 87 

Boats, electric, earliest 275 

Body, temperatuieof 283 

Boiler, locomotive, Akerlind's. . .*809 

Boiler, Maxim *165 

Boiler, steam, improved »389 

Boiler, tubular, Alfonso's .'•184 

Boilers for river steamers 167 

Boiler, hot water *20 

Boilers, steam, explosion of 242 

Boilers, steam. Finger's . *260 

Bolts, old, removing.. 230 

Book, letter copying *62 

Books destroyed by insects 76 

Bookmaking exhibition 264 

Borax mines. California 60 

Boston, growth of 306 

Bottle labeling apparat. wanted. 134 

Bottle, show, rainbow 211 

Brain gymnastics 263 

Brain, the 394 

Brazing, a few kinks in 9 

Bread, aerated... 359 

Bread, aerated, still made... 390 

Bread, new, advantages of 138 

Breaker carding. . 39 

Brick pavements 43 

Brick press, improved *164 

Brick, reri, passing of 215 

Bricks, transparent 54 

Bridge, Brooklyn, stations....... 354 

Bridge, draw span, moving *17 

Hridge, Halsted Street *73 

Bridee, Hudson River 386 

Bridge of Mostar, Roman *356 

Bridge, raising a 138 

Bridge, steel, Chile *260 

Bridge, suspension, fall of *3S9 

Bridge, the nighest... 313 

Bridge, Tower, London *72 

Brinton, Dr. D. G *104 

Britannia and Vigilant *123 

Broadway during a fire *153 

Bronzing, antique , 28 

Brooms, whisk, manufacture *85 

Buffaloes, last of the 294 

Builders, New York, trouble 297 

Building, Amer. Surety Co *113 

Building, fireproof 92 

Buildings, framework of 370 

Building, postal telegraph 8 

Buildings, office, New York *8 

Buildings of .New York *228 

Buildings, slow burning. . . 83 

Buildings, steel foundations for.*353 

Bullet proof clothing 84 

Bullet proof shield 34, 243 

Bullet, small caliber 354 

Bull teasing at Aries *133 

Burglar alarm for safes... *395 

Burner, hydrocarbon, Kamp's...*292 

Business, one aim in... 332 

Butter and margarin ., rela. value 215 
Butter and tuberculosis 246 



Cab, cycle... *310 

Cable, Atlantic, laying of 35 

Cable, Europe and America 85 

Cableway, electric *137 

cadmium, electro-deposition 188 

Cassar dead at present 348 

Caisson work 115 

Caissons, pier. *113 

Calculating machine *71 

Caledonia, eteamer *292 

Caliper.Barker's: > *4 

Calla. black 22 

Camels in Australia 283 

Camels, wild, Arizona 20 

Camera and graphosco e *20 

Campania, steamer 156 

Camphor tree, the 106 

ranaigre 101 

Canal, laltic, locks of *345 

Canal boats, resist, toftract 87 

Canal, Chicago *247 

Canal, depreciation of 98 

Cana), Panama 284, 310 

Canal, ship, Maryland 37 

Canal, ship, proposed 199, 266, 280 

Canal towing, electric *137 

Canal traction in Europe 372 

Canals, intra-coastal 86 

Candelabra, bent iron *379 

Candelabra for St. Paul's 215 

Cannon ball, force of 91 

Cant that makes trouble ,.... 59 

Canvas, sensitizing 201 

Caps, soft, on projectiles 386 

Car axle box *116 

Car coupler test *88 

far coupling, new *149 

Car doors, improved, wanted 266 

Car, electric, builders, advice to.. 358 

Car, express, burglar proof *260 

Carf ender, Eaton's *181 

Car fender, Hogg's *68 

Car fender. Ogden's *244 

Car fenders wanted... 214 

Cars, e'ectric earliest 275 

Cars, electric healing 342 

Cars, gas motor 203 

Cars, mail, electric 82 

Cars, street, compressed air 121 

Cars, street, mail service 279 

Cars, trolley, lighting . 218 

Carbons, electric light 311 

Carborundum carbons 311 

Carriage lamp. Dietz *198 

Carriage, sawmill, Cox's *404 

Carriages, motor, and good roads 210 

Carrier, mechanical *325 

Castine, lengthening the " *7 

Castle of Bonnetable *52 

Cat captures an eagle 348 

Cat, how it falls 327 

Cat rides in fly wheel 348 

Cats and rats, cold storage 168 

Caterpillar, parasites of *185 

Cattle, tuberculous 6 

Cave dwellers of Mexico 54 

Cellar, how to cool 202 

Cel lulose, applications 266 

Cement, hydraulic, improved 39 

Cement water tanks 140 

Center piece, plaster, industry... *S57 

Chains, weldless *340 

Chemicals, photo., dangerous 275 

Cherries, canned 10 

Children, carrying, ways of... . . . 74 

Chimney cowl. ...*S88 

Chinaand Japan, war between. .. 66 

Chlorine, liquid 407 

Cholera, inoculation for 50 



Chromium 155 

Chromium, preparation of 194 

Chrysanthemums, dyed 371 

Church of Borki, Russia *135 

Church rich i n silver 156 

Church spire, lightning struck. . . *152 

Church, stone, f 16,000 *299 

Cicada hut builders 327 

Cicada, hut building 295 

Cicada, seventeen year *233 

Cigar lighter *888 

Cigar moistener .*293 

Cincinna ti, cruiser *168 

City, ancient, Guatemala.. 330 

Cities, growth of 83 

City Hall, Philad., tower *876 

Clapboards 3 

Cliff dwellers, ruins of 860 

Clip tool *379 

Cloth, waterproof 195 

Clothes drier, new *S72 

Clouds, structure of 194 

Clover mite in houses 375 

Clutch coupling, improved. *292 

Coal dust, explosive 249 

Coal mine waste, source power. . 82 

Coal, soft, without smoke 187 

Coal, spontaneous combust 194 

Coast defenses, U. 8 22 

Cock, locking, for train pipes *297 

Coffee and tea . 76 

Coffee and tea, Java 308 

Coffeeism.... 183 

Coherer, the electric 137 

Cold bend test 230 

Cold storage 182 

Cold storage industry 307 

Cold storage rats and cats 168 

Cold that burns... 326 

Collars for shafting. *276 

Colliery manager, duties of 338 

Col lodion emulsion 55 

Collogravure 65 

Coloring for grape leaves 35 

Colors, organic, action of light on 162 

Colosseum awning 342 

Columns, iron, protection 249 

Combustion, products of 183 

Combustion, spontaneous 35 

Comino tree, the 67 

Compass, a steering 23 

Compass, steering *69 

Conduit roads, electric 328 

Construction, slow burning 83 

Consumption In dairy herds. ..... 379 

Cooke, Josiab P ....234 

Copper, bronzing of 216 

Copper mining 56 

Copper sulphate, electrolysis. ... 195 

Cosmetic, hand 807 

Cottage at Cranford *267 

Cotton, artificial 124 

Cotton, Asiatic, machine for 232 

Cotton bales, cylindrical 811 

Cotton mills, power and speed... 156 

Cotton in Egypt, production 172 

Cotton mills, arc lamps in.. . .... 374 

Cotton seed oil industry 219 

Cotton seed presses wanted. .131, 134 

Cotton wool in nostrils... 184 

Cough, whooping, treatment.. . . . 28 

Coughs, glycerine for 156 

Coupling, car, new 149 

Coupler, car, test *88 

Crumps In the legs.... 250 

Cray fishes, unchangeable.... — 119 
Creatures, nature's Invincible.. .. 19 

Croup, new cure for. *808 

Cruiser Atlanta *875 

Cruiser Blanco Encaiada . 41 

Cruiser Cincinnati *168 

Cryostaee 76 

Cryostase, new body .. 314 

Cuirass, bullet-proof *21 

Current, not a deadly 155 

Cycle cab.. *310 

Cycling 231 

Cycling, remarkable 131 



Dam, Croton, new *230 

Dampness in walls. 379 

Danube, improvements on 292 

Dead Sea of America 361 

Death, fear of 282 

Death rate of the globe 135 

Dentistry in China 198 

Derelicts at sea 394 

Derelicts, destruction of *lb3, 264 

Derrick, two arm..... *813 

Detector, submarine 292, 406 

Diamond mining, Africa 204 

Dinner, electrical 26 

Diphtheria, Roux's cure for 298 

Diphtheria, the new cure for *308 

Diphtheria, treatment of. ........ . 283 

Discharger, line, automatic... . *182 

Discoveries, unwelcome.... 275 

Dock, dry, Port Orchard ... 387 

Dog, a remarkable 182 

Dogs, shepherd, German — ....*232 

Dollar, the silver. 211 

Doors, car, wanted 266 

Drawings, chalk, reproduction... 363 

Drill sharpener, new.... *84 

Drilling machine for boilers *23 

Dumping device, McKee's *276 

Dust in nature 3 

Dust, the work of 178 

Dusting, compressed air in. . . . 76 

Dwarf races 118 

Dwelling at Springfield *5 

Dynamite in war 168 

Dynamo, convertibility of, 200 

Dynamos, the Wood *219 

Dynamometer, anthropometrical 

♦329 



E 

Eagle captured by a cat 348 

Earth, pole of.motion 371 

Earthquake effect s on building?.. 299 
Earthquake in Constantinople ... 82 

Earthquakes and electricity 118 

Earthquake in M exico — 357 

Ebony, imitation 230 

Eclipse of the moon *154 

Education and war, cost of. .. ... 99 

Education in A merica 34 

Ehrmann, Charles 294 

Eight hours in England 35 

Electrical conduction 19 

Electrical equipments, price 106 

Electric light engines *36 

Electric notes... 10- 

Electric shock, damages for 43 

Electric shock, high voltage. .... 275 

Electric shock, to deal with # 28l 

Electricity, an atom of 295 

Electricity as fish bait 359 



© 1894 SCIENTIFIC AMERICAN, INC 



4H 



^tuutitu %mmtm. 



I December 29, 1894. 



E ectricity, heating by 283 

Electricity, irrigation by 391 

Electricity of waterfalls . ... 124 

Electricity on common roads 150 

Elm tree, a double *36t 

Elms, spraying solution for 92 

Embalming, ancient . . 323 

Emerald mine, new 313 

Emigration, British 262 | 

Emulsion, collodion 55 

Engine, gas and gasoline *190 

Engine, gas, small power *"U2 j 

Ensine, steam, Newcomen *277 I 

Engine, torpedo, test of 92 

Engine, triple expansion... *329 | 

Engines, electric light *36 ! 

Engines, gas. economy of 19 j 

Engines, gas. Otto 294 

Engines, steam. Aliis — *161 

Engineering profession, the 87 

Engravings, note on 346 

Enlistments in the IT. S. army 98 

Enterprise. Brush Company 407 

Epidemics, causes of 293 

Epileptics, care of 326 

Ericsson's interrupted trial 375 

Eskimos, facts about 300 

Eudynamis niger *59 

Excavator, Ander-on's. *20 

Excavator, Griffin's +244 

Exhibition, Antwerp 147,166, 179 

195 

Exhibition of Mexican prod 375 

Exhibition of photo-mech. work. 1.72 

Exhibition, Paris, 1900 85 

Exhibits, British. Chicago 74 

Expedition, Arctic, Cook's 37 

Expedition, Arctic, Well man... 92 

Expedition, North Pole 42 

Expedition, Peary 197 

Experiment, a dangerous 379 

Expl iration. Arctic 283 

Explorations of Niffer 193 

Explosion in drug store. 379 

Kxplosions, powder, mysterious.. 117 

Explosive mixtures. 107 

Explosives, accidents with 71 

Exposition, bookmaking 204 

Exposition, Lyons *101 

Eye sight, influ. of occupation,.., 362 

Eyes and eye doctors 294 

Eyes, defective, oculists on 387 



Faculty determined by race 114 

Fad. advantages of 277 

Fair, Chicago, medal 25 

Fair, Chicago, royal exhib. 74 

Fair, midwinter *24 

Falls, great, of Labrador 179 

Families here and in France 122 

Farmer and modern invent on.. . 98 i 

Fatigue, facts about 388: 

feedwater heater. Harvey's *1!D 1 

Feedwater heater, Mullens *372 ! 

Females, longevity of 115 : 

Fence posts, timber for 119 ; 

Fence posts, wood for. 167 i 

Fender, car, Eaton's. ........ *181 

Fender, car, Hogg's *68 

Fender, car, Ogden's *244 

Fenders, car, wanted. 214 

Ferret, ship, trials of 86 

Ferret, torpedo destroyer *S01 

Ferryboat, pilot house, in 71 

Ferryboats, traffic of ... 85 

Fever patients, food for 297 

Fever, typhoid , bathing in 87 

Fever, typhoid, treatment. 387 

Fieldglnss compass *356 

Filter, water *i 

Filtering apparatus, rapid ....... *57 

Fire, a, on Broadway. — *l53 

Firearms, sight for *132 

Fire damp detector 156 

Fire, electric, rat causes 375 

Fire engine, steam *1]6 

Fire from electric lamps 24 

Fire from steam pipes 406 

Fire, great, in Chicago 80 

Fires, forest 162 

Fireplace, beautiful *27 

Fireproo t' bui kling 92 

Fireproofina compounds 38 

Fish bait, electricity as 359 

Fish commission, N. Y., report.. 379 

Fish Hawk, a day on 250 

Fish, liquid 219 

Flag making for the navy L54 

Flood, Gohna 198 

Flower industry, Hungarian .. . 314 

Flower pots, how made 54 

Flowers, autumn 171 

Flowers, dried, pres . color 312 

Flowers, wild, autumnal 263 

Fiying machine, Langley's 38(5, 392 

Flying machine, .Maxim . . .*123, *165 
210, *217, 311 

Fly wheels, inertia of 132 

Foot binding, 1 hinese 152 

Forest, a. buried by alluvium . . 380 

Forest fires 162 

Forests, petrified, Arizona ... 168 

Forestry Association. Amer, can. lit* 

Forgery, detection of . 282 

Fort vvayne Electric Co. *2L9 

Fossils, remarkable 73 

Foundations in waterways 42 

Foundations, steel, for buildings *353 

Fountain pipes, irrigating *11 

h'ox and the eagle 358 

Freckles, to remove (6157) 45 

Freezer, nitrate of soda 293 

Frog, ra lroad, Horrie's *325 

Frogs, music of *244 

Froude, James Anthony *361 

Fruchtzucker. 119,199 

Fruit preservation 28 

Fruit, -protect ion, in transit 219 

Fruit sugar 199 

Fruit sugar, artificial — 67 

Fruit, to can and preserve........ 10 

Fuel, gas for 311 

Fuel, oil 134 

Fuel, peat, in Germany 154 

Fuels, artificial, curious 389 

Fuse, blasting, Doye's *372 
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Gambling among youths 199 

Game, a Chinese +53 

Game in Maine 386 

Garbage, utilization of 36 

Gas and gasol me engine '196 

Gas burners, hoods for. .. 150 

Gas engines, economy of. .. . . . 19 

Gas engine, small power *312 

Gas for fuel 311 

Gas headlights 259 

Gas meter, penny-in-slot. . 252 

Gas motor cars 203 

Gate, safety, for cars *213 

Gear, reversing *69 

Genius and degeneration 258 

Geological history, points in 114 

Geyser, Yellowstone 66 

Gila monster 119 

Glass, action of acids on 37 

Glass coloring, Germany 59 

Glass, hard, casting 330 

Glass, heat proof 76 

Glass making, modern 227 

Glass, ornamenting 219. 347 

Glass, ornamentation of 124, 139 

Glass painting and leading *331 

Glaze, laundry - 50 

Glycerine to soften leather 214 

Glycerine for coughs 156 

Gohna flood 198 

Gold fields, Australia's. 50 

Gold, imitation of 7»; 

Gold in Nevada 153 

Goldores, Fauvel process 37i 

Gold, thin films of 204 

Gopher, Florida, guests , . .. . 2S 

Gout, strawberries vs ' .'. . 83 

Governor, engine *69 

Grape leaves, coloring for 35 

Grape, scuppernong 151 

Graphoscope and camera *20 

grate, shaking, Reagan *21 
raver sharpener, new *84 

Greenland, Peary in. ... .235 

Guard, life, for streetcars *133 

Guatemala, ancient city in. 330 

Gum tragacol 124 

Gun carriage, Gordon 387 

Gun, dynamite, tests of 168 

Gun, dynamite, trials of .131 

Gun, rapid fire, tests 258 

Gun sight, improved *228 

Guns, pneumatic, tests of. 138 

Guns, some foreign U 



Gunboats, lengthening *7 

Gunnery, powerful ,. ... 5 

H 

Hailstones, huge 371 

Hand cosmetic 307 

Handicraft, evolution of *103 

Hare, change of color in ... 295 

Harness, Ortega s .*298 

Hazing a custom to abolish 347 

Headache, trephining for 172 

Headlights, gas 259 

Heat of earth, util zatlon 57 

Heater, feedwater *372 

Heater, feed water. Harvey's. ...*U9 

Heating by electr city 283 

Heating, electric, of cars ... 342 

Heavenly bodies, motions of 66 

Heavens in January 402 

Heavens in November 291 

Heavens in December 338 

Hektograph patent, expiration. .*355 

Heimholtz, Herman *289 

Helmholtz, Professor 183 

Hemp, Kentucky 210 

Herbarium, how to make 307 

Hibemia,steam launch *185 

Hiccough, treatment of. 24 

Hiccup nut 279 

Home, healthful, essentials 389 

l lomeopathy, Institute of 23 

Hoods for gas burners 150 

Horse, how to buv a 387 

Horse, locality sense of. 309 

Horses, lameness of . 307 

Horsehoes, aluminum 290 

Hosiery, seamless, manufacture *181 

Hospital, New York ...*391 

Hotelde Ville, Seville *197 

House at Springfield, Mass. *5 

House moving, long distance 215 

House of Relief, new *39i 

House ownership, France 122 

House, tenement, a model 354 

Hudson River 149 

Hudson River, history of ;. 326 

Human nature, differences in ... 120 

Hurdy-gurdy, new *132 

Hurricane signal, new 395 

Hydrogen, phosphureted 360 

Hygiene of sorrow ^98 

I 

Ice cream, manufacture of *40 

Ice, eating 395 

Ice, four year old 410 

Ice from natural gas. 4 

Index Ke wen sis 26 

Indicator, target practice *5 

Induction coil phenomena 215 

Industries, manuf act., of India.. 148 
Influence machine, \Vimsliurst.. 38 

Ink, blue, for glass 215 

Ink. India, how made 24 

Inks, hektograph 355 

Inks, sympathetic 102 

Insects of primary times 26 

Insects, wood piercing 163 

Institute of Architects 309 

Institute of Sociology 274 

Institute. Young Men's.... 195 

Insulating material 219 

Invent something 338, 407 

Invention, farmer and 98 

Invention, lawof ?74 

Inventions, minor, patents for... 178 

Inventions, nihilist. ]63 

Inventions, recently patented .12. 28, 

44, 61, 76. 93, 109, 124,140, 157, 172, 

188, 205, 220. 230, 252, 268, 284, 300, 

31«. 333. 348. 364, 380, 396. 410 

Inventors, popular ideas of 404 

Iron and steel, antiquitv of 339 

Iron, cast, desulphurization 355 

Iron, cast, sulphur in, effect. 184 

Iron, casting, new method 348 

Iron clad, ancient, Corea's 100 

Iron columns protection 249 

Iron ore. Spanish 2(8 

Iron parts shrunk on hot 134 

Iron production, Russ an 236 

Iron, volatility of 28 

Iron work, bent, Venetian *379 

Iron, wrought, for buildings... ... 370 

Irrigation by electricity 391 

Ivanhoe tunnel 90 

J 

Jacket, steam, the 226 

Jackets for steam pipes ... . 322 

Japan and China, war between, . 66 

Japan, language of 378 

Japanese oddities 375 

Japanese victory 235 

Jay, blue, as nut cracker 22 

Joint, rail, Perkin's *4, *171 

Journal head for rolls *325 



K 

Kamela or Kamala ... 103 

Kaiahdin, U.S. ram. *249 

Ktlauea, recent eruption 236 

Kinetoscope in London 298 

Kitchens, Parisian restaurant... 20 

Kit e, Eddy Malay *169 

Knitting machines, new +181 

Knowledge, physical basis 139 



Labor, eight hours 35 

Laboratory notes . 200 

Laboratory, research, new 67 

Labrador, great falls of 179 

Lacing, belt, manufacture *187 

Lactoia 359 

Lakes, great, survey of 131 

Lake, medical 361 

Lakes, soda, Wyoming 90 

Lameness, canses for 307 

Lamp, arc, in cotton mills. .. 374 

Lamp, carriage, Deitz *198 

Lamp, electric, holder *100 

Lamp, incandesc, modern 99 

Lamp , pocket . *388 ! 

Lamp shades, ignition of 58 

Language, English in the U. S... 43 

Language, Japanese 378 

Language, the English 150 

Larch, European 167 

Lard, vegetable 39 

Lark, song of *107 

Launch, steam, Hibernia *185 

Launches, steam, navy 108 

Lawns, irrigation of *11 

Laws, voting. 102 

Layard. Sir Austen H *121 

Layard. Sir Henry 44 

Lead poisoning, millstone 276 

Leather, dyeing 37 

Leather, softening 214 

Leaves, why they fall 298 

LeCarnot. battleship 91 

Le Chevalier, torpedo boat 164 

Legal decisions 10 

Lemonade, effervescent 24 

Lemon peel, change of color 7 

Lenses, influ. of diameter 124 

Leprosy, remedy for.. . 307 

Lesseps, Ferdinand de. 372 

Letter copying book *52 

Library, ( ongress., sculptures 

for 132 

Lichens, structure, note on afl5 

Life guard for streetcars. *133 

Life, long, secret of 390 

Life, making most of. 203 

Life saving stations, work of 370 

Light, arc, color of 58 

Light from water power 373 

Light, photo-electric action 101 

Light, search, Sandy Hook 2 

Light, search, the great 275 

Lights, search, American 325 

Lights, electric, luminescent 316 

Lighter, cigar *38N 

Lighting trolley cars .. 213 

Lightning, balloon struck by 163, 204 

Lightning conductors 3!7 

Lightning, tree shattered by. . . *152 

Limbs, male and female 300 

Line chalker. Neff's *213 

Literature, early history 355 

Litter. Ortega's *S41 

Liver, action after death. 9 

Lock, nut, Perkins' *17l 

Lock, nut. Van Nest's *100 

Locks of Baltic Canal *345 



LiOComotlve, an ancient *180 

Locomotive boiler ..*809 

Locomotive, electric, early 275 

Locomotive, electric, new 53, 260 

Locomotive, Holman ..*347 

Locomotive load 227 

Locomotive, narrow gauge *388 

Locomotive, Ruskin on.. 246" 

Locomotive steam consumption. 38 

Locomotive whistle, history 200 

Locomotives, imperfectly bal.... 70 

Logarithms 198 

Logging cableway *137 

Longevity, secret of 290 

Longevity of females 115 

Loom, Jacquard. inventor Of 105 

Lubricant, petroleum as 248 

Lucania. new record of 226 

Lyons Exposition 101 



M 

Machias, lengthening the *7 

Machinery, effect of 355 

Magazine of cruiser Atlanta .. .*375 

Maghosanv, mammoth block *164 

Ma 1 cai a, electric, Brooklyn 82 

Maine, battle slop 259 

Maine, ship of war *193 

Malady, a new 260 

Malleco bridge *260 

Mammals, se;i, great 51 

Man and vegetation 194 

Man, antiquity of 193 

Man a poison laboratory 171 

Manganese steel 185 

Manhattan Life building *392 

Man les for gas burners 150 

Manufacturing, cost of 25 

Maples, large, how to move 327 

Marble, artificial 294 

Marble belt in Georgia. ... . . . 371 

Margarin and butter, rel. value.. 215 

Mars 226 

Mars, atmosphere of S14, 374 

Mars, snows of — 371 

Mars, strange light on. 132 

Massage, science of 215 

Mastodon, another 379 

Match factory, tire at . 20 

Matches, phosphorus, inventor.. 279 

Matter and motion 148 

Maxims, some good 361 

Meadow lake 216 

Meadows, ocean 3 

Meat eating and temper 105 

Meat, frozen, thawing 358 

Mecca as it Is 267 

Medal. Columbian Fair 25 

Medical etiquette, ancient 298 

Medical treatment, new 252 

M en of gen iu s 322 

Men, public, portraits of 339 

Mercury, drying 200 

Mercury, transit of.. *258, 374 

Metal and earthenware, connect. 217 

Metals, expansion in, heat 114 

M eta's, increase in strength 71 

Metals, paint for 188 

Metals, precipitation of 195 

Meteorograph, long-running.. .. *212 

Meteors, photography of *184 

Metropolitan Club *248 

Mexico, products, exhibit 375 

Microbes in bread 55 

Military brutality 267 

Milk as odor absorber 291 

Milk, icing 377 

Milk rendered digestible , ... 102 

Milk sugar, how to muke 84 

Miik, tbesolidsin 182 

Mill construction 83 

Mill, rolling, co-operative 211 

.vi illstones, lead poisoning 276 

Mind, acts of, time 267 

Mind affected by weather 67 

Mind and the weather 214 

Mine, Oma ik 390 

Mine suffocarion, prevention.... 168 

Minesotwood 215 

Mineral water traffic ..-. 309 

Minerals, Black Hills 99 

Mining, irift, California 89 

Minneapolis, warship *56 

Mirage, artificial "235 

Mirage at Buffalo 115 

Mirror experiments 28 

Mirror writing 121 

M irrors, how to silver 179 

Models, professional 323 

Monaztte 326 

Monetary standard, stable IU 

Money, curious forms of ... 342 

Monkey in the man 360 

Monument, Michaux Brothers. . *293 

Moon, eclipse of *154 

Moon, new, approximate 247 

Moon, photographing the 252 

Moon, photography of 133 

Moon, telescopic wonders 186 

Moon, the 90 

Mortar, brick dust . 403 

Mosquitoes, experience with 359 

Moss, Irish 379 

Motor carriages and good roads. 210 

Motor, electric, simple *346 

Motor, gas and gasoline *196 

Motormen, protection of 331 

Motor or pump, Brown's *1C5 

Motors, electric, for cotton mills 407 

Motors, gas, economy of 19 

Mountain, a moving 149 

Mountain sickness 75 

Mountains, vanishing 341 

Mount Logan 39 

Mouth breathing 214 

Movement, memory of 99 

Muffs, note on 116 

Muscle making, electric 116 

Museum, newspaper 75 

Mushroom be cheap 2 

Mushrooms, stability 26 

Music boxes, novel 392 

Music of the lark *107 

Music, swamp *244 

Mussuckrace .. ,*297 



N 

Nails, shoe, aluminum 185 

Names. Chinese, of treaty 

powers 259 

Napoleon, portrait of 58 

Narragansett Bay defenses 391 

Natural history notes 26, 119, 295 

Navigation, submarine 156 

Navigation, transatlantic 199 

Navy vessels, efficient, need 322 

Navy speed trials 50 

Navy yard improvements .... 358 

Nebula, spiral, new 115 

Needle threader, Goldman's *150 

Negatives, mending 249 

Newspaper museum, a 75 

New York, the greater 3U6 

New York City, enla-gement 362 

Niagara and the great lakes 131 

Niagara Falls, age of Ill 

Niagara Falls, water power *245 

Niagara Power Company 19 

Niagara, water power or 364 

Niffer, explorations of 193 

Nihilist inventions 163 

Nipper, cutting, powerful *198 

Noise, prevention of 306 

Northwest, steamer, elect, app.. 134 

Nostrils, protection of 184 

Notes on science and industry. . 124 

Number, golden, use 247 

Nut lock, Perkins' *171 

Nut lock, Van Nest's *100 



O 

Oak wood, browning of 28 

Object glasses, care of 188 

Observatory, Lick 313 

Observatory, Lowe *233 

Ocean meadows 3 

Octopus, a new 119 

Oddities in Japan 375 

Odors, absorption by milk 291 

Office buildings, foundations ...*353 

Office buildings, JSew York *8 

Oil, cottonseed, industry 219 

Oil fuel 134 

Oil. peanut 216 

Oils, burning, danger point 60 

Oils, interiorfriction . . . 262 

Oils, volatile, odors 6 

Oleomargarine and veg. lard 39 

Optometer, skiascope *196 

Orange, an electrified . *117 

Orange pee), change of color 7 



Pad, hektograph 355 

Padrone robbers 83 

Paint for metals 188 

Paint luminous 294 

Palisades of Hudson Eiver 405 

Paper, aluminum 259 

Paper for bank notes 232 

Paper materials 242 

Paper, rice 170 

Paper, sensitizing - 201 

Paper, sunflower 134 

Paper, sunflower stalk 262 

Papers, printing out 152 

Paris Exhibition of 1900 85 i 

Park Avenue improvement *337 j 

Park. State, in Catskills 37a 

Party walls 66 ! 

Pateut, American, first 339 

Patent, Berliner 2 

Patent case, important 330 

Patent, e ectric welding 389 

Patent decision, a 364 . 

Patent, hektograpli, expirati on..*355 | 
Patents, commissioner,report... 151 ■ 

Patents, decisions relating to 122 j 

179, 246 I 
Patents for minor inventions... . 178 ; 

Patents, London 378 ' 

Pavement, wood. London 183, 

Pavements, brick 43 

Pavements, foothold on 295 

Peach culture, Belgium 277 ■ 

Peach trees, coal ashes for 22 1 

Peanut and popcorn industry *405 ! 

Peanut oil 216 ', 

Peat fuel in Germany 154 ' 

Peel, lemon and orange, color .. 7 j 
Pendulums, slow beating.... 167, *118 ! 

Pension Office, work of 265 j 

Perfumes, harmony of *75 1 

Petrifactions of Arizona 168 I 

Petroleum as lubricant 248 : 

Petroleum burner, Ramp's *292 I 

Petrolum, handling of 182! 

Petroleum in Sumatra 60 , 

Phonograph in the class room... 84 ; 

Phonograph, progress of 31i ; 

Phosphorescence 51, 164 

Phosphorescence, variations 839 

Photograph, disappearing 308 

Photographs (6232), burnishing.. 189 ; 

Photographs, ceramic 293 

Photographs, coloring 163 

Photographs, mounting 246 

Photography, dang, chemicals... 275 ; 

Photography in research 395 I 

Photography, multi- *216 ; 

Photography of meteors *184 

Photography of telephone vib... 183 i 

Photography without camera 44 ' 

Photograph ng, orthochromatic. 407 

Photo-mechan. work, exhib 372 

Photo, recipes .. 407 

Piano, street, industry *296 

Piers, foundiition, caisson *113 

Pigeons, military 306 

Pigeons, tumbler, training 89 

Pilot house, ferry boat 71 

Pineapple, canned 10 

Pins... 234 

Piperazine 134 

Piperazine as solvent 42 

Pipes, steam, coverings for 322 

Pipes, strengthening *150 

Pi pes, wood pul p 27 

Plague in China 22, 91, 140 

Planet notes for July and Aug... 11 

Planets in December 338 

Planets in November 291 

Planets, motions of 66 

Planets, September and October 167 

Plant tissues, c aasiflcation 295 

Plants, annual, flowering 171 

Plants, garden, watering 26 

Plants, how to preserve.. .. — .. 307 

Plants, initability of 119 

Plaster center piece industry — *357 
Plate armor, large . failure of . . 34 

Plaza, Eighth Avenue *200 

Pleiades, the +218 

Plug, tube, Harrison's *404 

Plumbago, manufacture of 213 

Plymouth, steamer, accident *53 

Pneumonia 328 

Poisonsinman 171 

Pole of earth, motion .. 371 

Pork packing in New Jersey *229 

l 'ortraits, public property 339 

Poser for papa 57 

Postage stamp, international ... 370 
Postage stamps, ho w printed . 186 

Postal service, ocean, rep< >rt 387 

Potassium nitrate, African. . ... . 330 

Potato, curious 251 

Potato pu I p for cattle 294 

Potatoes, planting in fall .. . ... 307 

Potatoes, preservation of 88 

Poultry industry in China 51 

Powder explosions, mysterious . 117 

Power Company, Niagara 19 

Power from coal mine waste 82 

Power station, Brooklyn *151 

*161, *363 

Power, water, Niagara Falls *245 

Power, water, of Niagara 364 

Power, water, transmission 227 

Power, wave .......249 

Press, brick, improved *164 

Press in arctic regions... 6 

Prices, the fall in 218 

Printing bill, reform. 379 

Printing by lens or mirror 323 

Printing out paperB 152 

Priscilla, steamer *264 

Progress, naval, U. S 406 

Projectiles, smu.l caliber 291 

Projecti les, soft caps on 386 

Projectiles, 13-inch, test uf ... 115 
Projection, lantern slide, tricolor 403 

Protection of iron columns 410 

Pulp, torrefied 294 

Punches, tests of 84 

Punching machine, Walsh's.. ..*164 
Punishment.Cbinese mode of . . .*395 



Quicksilver mining in Tuscany.. 43 

Duilt, electrically heated. — 138 

Quince, the 311 



R 

Race, mussuck *297 

Rail joint, Perkins' *4, *171 

Rail joints, electric welding *91 

Rails, guard 316 

Rails, resistance of .. 259 

Railroad, Brooklyn, power sta...*363 

Railroad, Colorado's newest 59 

Railroad Co., Brooklyn *15l, *16l 

Railroad frog, Horrie's *325 

Railroad station, St. Louis 226 

Railroad strike, great 18,34 

Railroad ties, preservation of ... 162 
Riiilroads, government control. . 370 

Railroads, great 91 

Railroads in Africa 314 

Railway across Devil's Dike 300 

Railway mileage of world 90 

Railway, new, to London 278 

Railway, Pacific, Russian 281 

Railway, responsibility, new. — 376 

Railway, Siberian, great 70 

Railway, street, viaduct for *37 

Railway, underground, Paris .. 172 

Railways, electric conduit 362 

Railwavs, inclined plane 92 

Railways of United States 27 

Railways, rights of — 323 

Rain, weight and power of 154 

Ramie industry, France 378 

Range finder, search light *168 

Rat causes electric fire 375 

Rats and cats, cold storage 168 

Receipts In full 263 

Record breaking, year of 268 

Register for scales *100 

Rein, check, support *84 

Report of an eng. ins. company. . 410 

Resistance, paradoxes in 1 14 

Resonance of buildings 242 

Rheumatism, salophen for 152 

Rice paper 170 

Rifle, army, new 170 

Rifle balls of future 3, 84 

Rifle balls, tungsten for 166 

Rifle, magazine, Russian 124 

Rifles, magazine, European *280 

Riley, Prof. C. V *155 

River, Hudson, history of 326 

Riverside, California .. 332 



Roads, conduit, electric 828 

Rockzymos'B . 167 

Rome, days In 211, 243 

Rope clamp, Mullen's *372 

Roses 119 

Roses, attar of 269 

Rubbing, science of 215 

Ruins of cliff dwellers 360 

Rum, factitious 8 



S 

Salophen for rheumatism 152 

Sands, the Goodwin 347 

Santa Catalina 67 

Saturn, eclipse of 60 , 

Sawing stone, chilled shot for .. 227 1 

Scales, register for *100 

School of watchmakers 204 

Schools, agricultural, U. S 405 

Schools, traveling, French *324 

Science 242 

Science and industry, notes 28 

Science, experimental 294 

Science notes 3,76, 194, 200 

Sciences, Philada. Academy 326 

Screw driver, Kuhn's *276 

Screw propeller, invention 68 

Screw reversal, danger of 118 

Screws for watches, standard 347 

Sculptures for Congress, library . 132 

Scuppernong 151 

Sea. extent and depth of 202 

Seal . sense of smell in 20 

Search light range finder ...*168 

Search light, Sandy Hook 2 

Search lights, American 325 

Serum, pure, to obtain 391 

Shafting coupling *292 

Shark, omnivorous 391 

Sharks, products from 194 

Shield, bullet-proof 34, 243 

Ship, battle, building 86 

Ship, battle, Le t'arnot 91 

Ship, canal, Maryland 37 

Ship, canal, proposed. 199 

Sh,p Ferret, trials of. 86 

Ship of war, Atlanta *183, *375 

Ship of war, Elaine *193, 259 

Ship pierced by a swordfish 359 

Ship, prow, Barron's 106 

Ship, war, Cincinnati *168 

Ship, war, Minneapolis *56 

Ship yards, Cramp .*40l 

Ship yards, Cramp, view of *408 

Ships, Cunard. new 243 

Ships, speed of 244 

Ships, war, preservation of 266 

Ships, war, stability of 2 

Shipyard, the Cramp 86 

Shock, electric, high voltage 275 

Shock, electric, to deal with *28i 

Shoe nails, aluminum 185 

Shops, removal of 100 

Shortsightedness 275 

Shi 1 w bottle, rainbow 211 

Sickness, mountain 75 

Sight for firearms *132 

Sight, impairment of 387 

Signal, hurricane, new 395 

Signaling apparatus, new 234 

Signaling, army 403 

Signaling, mi.itary 363 

Silk, arti tic ;al 84 

Silk, sensitizing 201 

Silver, fifty millions in 50 

Silver plating 200 

Silvering mirrors, process of 179 

Silvering mixture, explosion of .. 84 

Skating, philosophy of 388 

Skiascope, optometer *196 

Skin, keep it clean 118 

Slate, how it is mined. 185 

Sleigh knee, ( haffln's, *346 

Slides, triple colored, Ives,. 403 

Smoke bleacher, Eureka. . . . *261, *358 

Smoker, harmless . . . ... *245 

Snake poison ■ ... 278 

Snake swallowed by snake 315 

Snake, whistling 264 

Sociology, institute of 274 

Soda lakes, Wyoming 90 

Soda, natural, California 346 

Sodium peroxide combustion 38 

Solar system, magnitude of 146 

Solder for aluminum 227 

Soil, Baron, discoveries of 379 

Solution, spraying, for trees 92 

Song of the lark *107 

Sorghum Industry 394 

Sorrow, hygiene of 298 

Spark, horseshoe, explosion by. . 92 

Speed trials, navy. 50 

Speedway, Harlem River *257 

Spiegeleisen. manufacture of — *136 

Spire struck by lightning *152 

Spraying solution for trees » 92 

Sprocket wheel improved *310 

Sprue, origin of 278 

Stains, wood, new 150 

Stamps, postage, how printed .186 
stand, equat' rial, for telescopes. *409 

Starling, three specimens *89 

Star of Bethlehem 262 

Station, St. Louis 226 

Steam as means of defense 354 

Steam jacket, the 226 

Steam jackets for pipes 322 

Steamers, Atlantic, speed 43 

Steamer Caledonia *292 

Steamer Campania 156 

Steamer Lucania, record 226 

Steamer Northwest, elect, app. . 134 

Steamer on Lake Titicaca 101 

Steamer Plymouth, accident *53 

Steamer Priscilla *264 

Steamer St. Louis, launch *328 

Steamers, ocean, new 81 

Steamers, river, boilers for 167 

Steel and iron, antiquity of 339 

Steel foundations for buildings. .*353 

Steel manganese 184 

Steering compass *C9 

Stomach, abuse of 23 

Stone carving, Paris 67 

Stone dressing machine *313 

Stone s;iwing, chilled shot for.... 227 

Stopcock, locking *297 

Storage, cold 182 

Strawberries, canned 10 

Strawberries vs . gout. . : 83 

Street car fender, Eaton's *181 

Street car fender, Ogden's *244 

Street car fenders wanted 214 

Street cars, compressed air... .. 121 

Street cars, mail service 279 

Street Railway Journal 259 

Street sweeper, Dessau's "228 

Stretcher. Ortega's *341 

Strike, Pullman 51 

Strike, railroad great 18, 34 

Strikers, remembrancers for 92 

Strikei-s, what they have learned, 70 

Sturgeon industry 104 

Subways of a great c ity 86 

Suffocation in mines 168 

Sugar as muscle food 35 

Sugar beet, history of ,.. 67 

Sugar, fruit. . . 199 

Sugar fruit, artificial 67 

Sugar, Influ. on muse, effort 214 

Sugar, invert 119 

Sugar, milk, how to make 84 

Suicides, salting of 323 

Sulphur in c;ist iron, effect 184 

Sun and its flames 151 

Sunflower paper 134 

Surveyor's instrument. Hinton's*l49 

Sweeper, street, Dessau's *228 

Swift. Dr. Lewis *2&3 

Swordfish, ship pierced by 359 

St, Louis, steamer, launch *328 

St. Louis, steamer, new *81 

St. Louis union station 226 

St. Paul, steamer, new *81 



Tack, carpet, fire caused by 92 

Tail board, catch . . *270 

Tallow tree (Eucalyptus) 328 

Tank . t iwer . improved *276 

Target and indicator *5 

Tea and coffee 76 

Tea and coffee, Java 308 

Tea industry in Japan. 388 

Telautograph 121 

Telegraph building, postal . 8 

Telegraph commun. by induct.... 150 
Telegraph key and sounder . ..*341 

Telegraph, Western Union 294 

Telegraphy, submarine 122 

Telephone, aut matic. 119 

Telephone, inventorof 11 

Telephone monopoly, decision. . 402 



Telephone. Noriega's *37, *100 

Telephone patent, Berliner 2 

Telephone, shepherds' 846 

Telephone system, Columbia.... *327 
Telephone vibrations, photog ... 183 

Telephone, wire fence 249 

Telescope, large, another 299 

Telescope object glasses.. 188 

Telescope of the future 63 

Tellurian, Nichols' *36 

Temperature, bodily 283 

Tenement construction *69 

Teredo in Boston harbor 108 

Termites of Africa *9 

Test pieces, chilling 329 

Theater, Fifth Avenue *68 

Thermogen, the... .* . . . 117, 138 

Thermograph, aerial *170 

Thermometer for closed spaces..*139 

Thei mometer, toluol 3 

Thermometers, easily read *21i 

Thumb detection 166 

Thistle, Russian *406 

Ties, railroad , preservation 162 

Timber culture, Tennessee 57 

Timber for fence posts , 119 

Tin cans, old 58 

Tires, bicycle, dangers of 139 

Tobacco culture in Cuba 328 

Tobaccomoistener *293 

Tool sharpener, new *84 

Torpedo beat, aluminum *261 

Torpedo boat Ardent 354 

Torpedo boat destroyer *201 

T< rpedo boat destroyers, new. .. ,t2l3 

Torpedoboat Ericsson 375 

Torpedo boatLe Chevalier 164 

Torpedoboat. new 44 

Torpedo boat sinks war ship 18 

Torpedo boats, note on B263 

Torpedoboats, visibility 258 

Torpedo, submarine 339 

Torpedo, the 310 

Torpedo tubes, testing. 376 

Tower of Philad. Ciry Hall *37fi 

Towing, canal, electric ,*137 

Toxophi lite Society. *105 

Traction, electric, Paris 35a 

Traction, storage battery 218 

Trade mark 1 aw , German 262 

Train, express, accident to 364 

Train, passenger, longest 299 

Train wrecked by tornado 249 

Trains, passeneer, long . .. 243 

Tramps, banishment < /t. 7 

Tramways, electric, Paris 355 

Treaty powers, Chinese names. 259 

Tree shattered by lightning *152 

Trees. t!ount ain . 295 

Trephining for headache 172 

Tricj cle, navigating *148 

Trifles, influence of . .. , 250 

Trolley system, extensive 325 

. Trolley, the 38 

; Trolley without poles 70 

I Tuberculosis and butter 246 

Tungsten for bullets 166 

Tungsten for rifle balls 84 

1 Tunnel. Blackwell 215 

I 'l'unnel, great, Utah 299 

I Tunnel, East River *f>5 

1 Tunnel, Ivanhoe .. 90 

i Tunnel, Niagara Falls .. *245 

. Turbine, steam. Laval 52 

j Turrets, military, traveling *373 

j Typewriter, American *343 

i Typhoid fever, bathing in. :. 87 



V 

Underwood, Francis H 196 

V 



Vaccination of land 197 

Varnish, natural, of Japan 28 

Vaseline . 35 

Vault plates, hardening *33 

Vaults, burglar proof *312 

Vegetation, man and 194 

Vehicle, foot propelled *276 

Velocipede boat *121 

Velocipede, ice, young's *213 

Ven tilator, In gal Is' *388 

Vessel difficult to sink 98 

Vessels, navy, efficient, need 322 

Vessels, speed of 244 

Vessels, sunken, raising 298 

Viaduct, street railway *37 

Vibrios in river water 60 

Vigilant and Britannia *123 

Voices, children's, culture 102 

Voltage, electrical 119 

Voting bv machinery, 325 

Voting laws ... 102 

W 

Wages, Italian 87 

Walking properly 276 

Wall, great, China.. 405 

Walls, party 66 

W ar and education, cost of 99 

War between Japan and China. . 86 

War boat, aluminum 108 

Warship Atlanta *183, *375 

War shipbuilding 86 

War ship Cincinnati .*168 

War ship Maine 193, 2.*© 

War ship, Minneapolis *56 

War ships, preservation Of 266 

War ships, stability of.. 

Warm, keeping, method 262 

Waste, none in I aris 133 

Watch screws, standard.. ...... 347 

Watches, phonographic *203 

Watchmakers, school for 204 

Water drop, photography of 124 

Waterfalls, electricity of 124 

Water filter *i 

Watermelons, Georgia 232 

Water, mineral, traffic 309 

Water, peculiarities of 135 

Water power, Niagara Falls *245 

Water power of Niagara 364 

Water power transmission 227 

Waterproof cloth 195 

Waterproofing for shoe soles. ... 39 

Water supply. New York *'^79 

Water tank, tower *276 

water tanks, cement 140 

Wiiterwheel, Cascade — *132 

Wave power 249 

Wealth, jealousy of 107 

Weather and the mind 214 

Weight, what is your? 343 

Welding by pressure 213 

Welding, electric 324 

Welding elejtric, patent 389 

Welding, electric rail joint *9l 

Whaling adventure 106 

Wheel, fly, wire 410 

Wheel, traction, harvester *4 

Wheel, water, Cascade *132 

Wheels, fly, inertia of 132 

Whisk brooms, manufacture. ... *85 

Whistle, loconii tive, history 200 

Whnoping cough treatment 28 

Wiliams. George H *337 

Window screen, novel *54 

Wines, preservation of 230 

Women in Africa 281 

Woman ought not to work J8 

Women's work, Chicago Fair. ... 74 

Wood, ebomzing 230 

Wood, facts about 280 

Wood for fence posts 167 

Wood, mines of . . 215 

Wood piercing insects and birds. 163 

Wood, preservation — 3, 201 

Wood pulp pipes 27 

Wood stains, new 150 

Wood work vs . flame 139 

Woods, valuable 243 

Wool, electric effects on 358 

Wool, stock preparation 39 

Wort, a great botanical. 26 

Work versus worry 332 

Wrench, carriage, improved *309 

Writing, mirror 121 



Y 

Yacht races, international, *123 . 

Year of record breaking 268 

Yel owstone geyser, activity 66 

Z 

Zebras, aining of *251 

Zinc plates vs. lithog. stones 41 
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Founded by Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers, booksellers & Importers 
810 Walnut St., Philadelphia, Pa., V. S. A. 

W Our New aud Revised Catalogued Practical and 
Scientific Books, 90 pages, 8vo, and ourotber Catalogues 
and Circulars, the wliole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



For the Pictorial and Literary Presentation of 
the Events of the Day 

Harper's -&: 
:*€- Weekly 

TAKES THE LEAD. 

In addition to its many other attractions, illus- 
trated records of the achievements in ... . 

^•SCIENCE AND ART »^ 

form a notable feature. During 1804 there have 
been capital articles on such topics as : . . . . 



Chicago Drainage Canal, 

Eecent Excavations at Dashur, Egypt. 

Gold Mines of Colorado. 

Heed of a National Health Board. 

Electrical Industries. 

Cleansing the Streets of Paris. 

Constant advancement in excellence is the chief 
guide in the direction of HARPER'S WEEKLY, 
and, with almost boundless resources, it will con= 
tinue to treat every scientific event of public in= 
terest comprehensively and at the shortest notice. 




New York City. 



The L coding Religious and L iterary 

Weekly Newspaper of 

the World. 



The past record of THE INDEPENDENT is an 
earnest of what it will be in the future. 

It maintains a high standard from year to year, and 
furnishes a newspaper unsurpassed in the variety, 
quality, and quantity of the literature it offers in the 
representative character of its contributors, and in 
the breadth, ability, and vigor of its editorial discus- 
sions. 

During the past year THE INDEPENDENT has 
printed 1050 columns of reading matter, equivalent in 
octavo volumes to Bancroft's complete "History of 
the United States" twice over, with three volumes to 
spare. 

It has printed during the same time over 200 original 
poems, from the pens of the leading American, English 
and Canadian poets. 

It makes a specialty of short stories for old and 
young— bright, readable ones of unexceptionable tone 
and literary merit. 

It gives a complete religious history of the times in 
addition to full reports of all important religious 
assemblages at home and abroad. It prints fresh letters 
from all mission fields throughout the world. 

There is no weekly newspaper printed in the English 
anguage so instructive, so necessary, and useful to 
all classes and conditions of society as THE INDE- 
PENDENT. 

It makes its terms of subscription so favorable that 
few people have any excuse for not reading it habit- 
ually. 



Terms of Subscription : 

One Month -$0 25 

Three Months -------0 75 

Four Months ------- 100 

Six Months - 150 

Nine Months 225 

One Year ---300 

In Clubs of Five or more, each - 2 00 

Specimen copies free. 

"TRIAL TRIP," One Month, Twenty=five Cents. 



THE INDEPENDENT, 

130 Fulton Street, 

NEW YORK. 



P. O. Box 2787. 
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GOLD 
>LATE. 

CUT THIS OUT and etnd itto 
* us with jour name and address 
J and we will send you this beautiful 
gold finished watch by express for 
examination. You examine it at 
the express office, and if you think 
it a bargain pay our sample price 
$2.75, and it is yours. It ismagni- 
engraved ai ,d equal tn 
appeariinrc to a genuine Solid 
Cold watch. A guarantee for 5 
and beautiful gold plate 
I chain and charm sent free with 
J every watch, write to-day, this way 
not appear again; mention whether 
vou want gentB* or ladies' size. 
THE NATIONAL MFC. 
& IMPORTINC CO.. 
334 Doartcrn St., Chicago, 111. 
' Mention the Scientific Amebican. 



An 8 Light, 16 C. P., 110 Volt Dynamo 

To introduce our Dynamos 
and Motors of larger capaci- 
ty and gain the confidence of 
the public, we place on the 
market a high grade machine 
retaining atl the special fea- 
tures of larger machines. 
Durable, efficient, compound 
wound, self-oiling, finely fin- 
ished. IMatiug Dynamos. 
all sizes. 
? ZW° Send for circular No. 22, 

" ROTH tfc E( K. 

^^ 32 Market St., Chicago. 111. 




ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 



Oil Well Supply Go. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests, 

Boilers, Engines, Pipe, Cordage, Drilling 

Tools, etc. Iltux'd air (Hague, price lists, 

and discount siteets on request. 

Pittsburg, Oil City an* 1 Bradford, Pa. 
Also, 32 Cortlandt St, New York. 





TURBINE 



WATER WHEELS. 

Send for Pamphlet, 
JAMES LEFFEI, A CO., 
Springfield, Ohio. U. S. A. 



The Only Right Way 

to play whist without the 
element of chance is with the 

CHICAGO 

Duplicate Whist Boxes. 

They are no larger than ordinary card cases 
—are built on the simplest piinciples— durable and very 
handsome— not at all like the other unwieldy and com- 
plicated contrivances. Set of 12 boxes, $5; including 12 
packs of en ameled p 1 aying cards, $7. Ex pre ss prepaid. 
Sample box with cards In, 35c. 
Circular and complete price list sent free. 
4, H. WOODWARD, 852 Caxton Bldg., CHICAGd 




MATCH * MACHINERY. 

Latest improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 
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Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
13 a year. Specimen copies free. 
Address MUNN & CO 
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New York, 361 Broadway. 
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SANITARY SOAP VASE 

PREVENTS disease, waste, pilfer- 
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish. 

AFFOltDrt each user fresh, dry 
pure soap. 

The Only Clean, Sanitary, and Safe 
way to use soap. 

Sanitary Soap Vase Co., 
'Aqueduct BIdg , Rochestek, N. Y. 




ANY IDEA IS WORTHLESS SfTeHSft 

you a model or manufacture. Write. Terms very reason- 
able. L. R. HITCHCOCK, Watertown, Conn. 



"ECLIPSE" GRAVER, DRILL & TOOL SHARPENER 

For holding tools of every 
description, lor sharpening. 
Adjustable to any angle. Most 
practical, economical and indis- 
pensable tool for the purpose. 
Tools last longer, retaining ac- 
curate cutting edges at all times. 

Price #1.75. 
B3?** Send for illustrate a circular. 

E. F, BOWMAN tfc CO.. 

20 to 36 Chestnut St., Lancaster, 

Pa., Mtrs. of Engravers', 

=a Watchmakers' and Jewelers' 

Tools and Supplies. 




RPP.FIUFDQ QAIE The entire plan t and good 
nCUCI V LH O OHIX, will of the Stark Machine 
and Tool Co., including real estate, tools, machin- 
ery, patterns, etc. als j thousands of dollars of orders on 
hand. This plant is located at the corner of Hudson 
and Seventh Sts , Buffalo, N . Y., and consists of a four 
story brick building fully equipped for the manufacture 
of tinner's machines and tools, machinery for working 
sheet metal, presses, dies, etc. The factory is now in 
operation, and all information in reference to same 
cheerfully given. Address MICHAEL NEWELL, Re- 
ceiver, cor. Hudson and Seventh Sts., Buffalo, N. Y. 




BARNES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 

The speed can be instantly changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a won- 
d'rful economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. & JNO. BARNES CO., 
19M Ruby St., - Rockford, 111. 



MflnFI <i of ELECTRICAL, Apparatus or 
IflUUl-LO Appliances made from Drawings. 
Louisville Electrical Works, Louisville, Ky. 



. High Gra»e Only. Warranted. Contract- 
| ors desiring a trustworthy Jack Screw, ad- 
/ dress Kumsey & Co„ Ltd., Seneca Falls, N. Y. 



The Bailey Automatic Bicycle Brake 



quick in action as thought it- 
self. So unobtrusive, the rider 
would never know he had it were it 
not for the instant and effective aid 
it gives him when wanted. B AITjEY 
MKG- CO., 207 S. Canal St M CHICAGO. 




Study Electricity at Home 

by our correspondence method, with Fr ee Apparatus. 
Terms low. Cat. free. Scientific Machinist, Clevel'd, O. 



Venetian Iron hall Lantern, 

20 INCHES HIGH AND 7 INCHES SQUARE. 

With Bracket Hook and Lamp. 

Opalescent 
Soft llued 

Radiance." 

X.P-P. 

Express prepaid to 
any express office in 
the United States. 

Remit by 
Draft 
Money 
Order. 

We also sell the 
Tools and Mate, 
rialsto make this 
workyourself.' 




Wore Designs. 
Our Booklet 
Venetian Iron 

for a Stamp. 
A. F. WEED & CO, 

,0 6-eilBBBTV ST. 

NEW YORK 
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MACHINES. Corliss Engines. Brewers' 

and Bottlers' Machinery. The Vilter 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis. 




up-to-date CLOTHING 

Sold direct to consumers AT LOWEST I'UKES 
ever before offered. Buy direct from im- 
porters and manufacturers. We ship 
WITH PRIVILE GE O F^XAMINATION. We 
save you from 30 to 50 per cent. A tailor 
fit suit, $3.50. Fall or winter overcoats, 
$5.50. Boys' combination Suits $2.18. 
TT RQTEKC OA TS A S I'E V I A LT V. Send to-day 
forJ."'RKE mammoth catalog. Address 
OXFORD MFC-CO.,ciothingDe P t.T.85 
344 Wabash Ave,, Chicago*] III. 



CUTS 



—Photo-zinc, halftone and wood. What do you 
need ? Indiana Illustrating Co., Indianapolis, Ind. 




METAL and WOOD T-f^-TH C 
WORKERS' , I UULO 

FOOT POWER ■"■"Mfflb* 

LATHES, FORMERS, U ■AIHUED V 
CIRCULAR SAWS and ■nHUlll IICIl I ■ 

Wecarry in Stock all the 

LEADING IStkSST 
« a a n k u e VERY LOW PRICES! 

Send i cents for large Illus. Catalog. 

THE WILKINSON CO., 

S3 Randolph St., Chicago 



VOLNEY W. MASON & CO. 

FRICTION PULLEYS, CLUTCHES, ailfl ELEVATORS 



PROVIDENCE, R. I. 




HATCH CHICKENS by STEAM. 
MODEL EXCKLSIOR Incubator. Simple, 

Perfect and Self- Regulating: Thousands in suc- 
cessful use. Send 6c) forlllus.Cat. Circulars free. 
L.GEO. H. STAHL. 114 to 122 8. 6th St. OuincyJII. 



MENTION THE SCIENTIFIC AMEBIC AN. 



U/AUTCn Patented Article for physicians, dentists. 
YYHN I LU or mail business. Control, Box 2026, N. Y 

THE SIMPLEX TYPEWRITER 

[GUARANTEED 

|to do as good work 
as any nigh priced 
machine. Special- 
ly adapted for use 
in private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 
1 ¥2. To. In handsome 
'ulnut case, 5U;. extra 
Address Simplex Typewriter Co., 26 K. 13th St., New York 




MAXIM'S FLYING MACH INB.— FULL 

description of the remarkable apparatus which Mr. 
Maxim recently propelled through the air with marked 
success. With 12 illustrations. Contained in Scien- 
tific a me in can Supplement, No. 976. Price 10 
cents. To be had at this office and from all newsdealers. 



The Most Useful Tool in any Shop is the 

RIVETT LATHE 

MADE BY 

FANEUIL WATCH TOOL CO. 

BKIGIITON, 

HUSTON. MASS., II. S. A. 

Anybody interested, write 
for particulars. 
The Highest Award at the World's Columbian Exposition. 




PiR|NTING~C 
Machinery, Tools, ^\ I I ^P C I I .^^» 
Inks and Type. \J\J I T I I ^B^ 

GOLDING & CO. .BOSTON, MASS. 




Don't Kill Yourself 

SMOKING. Use the 
HARM LESS SMOKER CURE 

NO SMOKE 
IN THE MOUTH. 

It retains all the flavorand enjoy. 
merit of smoking a cigar without the 
injury. Can be used for cigarette 
smoking and makes it absolutely 
harmless as it prevents inhaling; 
also aids to quit the habit when 
desired. 8end for free circular 
;even if you are skeptical. 

RYERSON D. CATES, 

B. 1205. 108 La Salic St., Chicago. 



LEOTTTRFRS' Send to P. W.GAHDAM, 
■ ljX ' V ' X W «,.Ei«,» : sg AnIl street, New York, 
for Lantern Slitlrs. From original subject, 75 cents 
each ; from own negative, 40 cents each. 



DEAF 



NESS & HEAD NOISES CURED 

by INVI8IRLE Tubular Cushions. Have helped 



ore^to goodlirining than all other devices 
nCHIld. Help ears as glasses help 
"'* EookofproofsFREE 



combined. Whispers FlCHUd. Help ears as glasses hef 
eye B . F. Ilincox only, *5S-S-B'way, N.Y. 




$25 to $50 toASSftsi 

■^mbmmm Ladies or 
(*e title men. using or §«lling 
"OldKellablePlatei-." Only 

practical way to replale rusty and 
worn knives, forks, spoons, etc; 

quickly done by dipping in melted 
metal. No experience, polishing 
or machinery. Thick plate atone 
operation; lasts 5 tolOyears; fine 
finish when taken from the plater. 
Every family has plating to do. 
Plater sells readily. Profits large. 
» . P. Harrison & Co.. Columbus.O. 



IF you WANT a BARCAIN-or WISH to sell 

TTffTOLANTERNSWANTEDo^^HVN^ 

UJ*i!il!JrlARBACH4C0.809FilbertStPhila.Pj. 




ELECTRICITY mm 

Mechanics, Steam Engineering, Mechanical \\ |\uu\\\\ 
Drawing, Architecture, R. R. and Bridge — 

Engineering, Plumbing, Heating, Mining, 
English Branches. Send tor free circular, 
Stating subject wish to study or your trade. 
Correspondence School of Industrial 
Sciences, MCltANTON* PA. 





CUT 
THIS 
OUT 



FREE! 

and send it to us with your name and 

t address and wewiUsei'.d you this watch 

express for examination. A 

UABAKTEE for 5 YEAKS 

sent with it. You examine it 

and if you think it a bargain 

pay our sample price $1.35 

anditisyours. It isthehand- 

somost and best timekeeper 

in the world for the money 

.and better than many watches 

Isold for four times the price. 

|CC Willi every watch wo 

lCC gend absolutely free 

of charge a lovely gold plate 

chain and charm, also our big 

catalogue full of bargains. 

Write to-day. thisofferwill 

not appear again. Address, 

EASTLAKE MFC CO., 
^gni Cor. Adams and Slate Sts., 

S CHICAGO, ILL. 



AGENTS WANTED 



to sell Mrs. Parker's Com- 
plete Housekeeper. New 

plan. Three hundred per cent, pront. RICHARDSON 

& CO., 82 Reade Street, New York. 




Wimshurst Machines 

8, 18 and 60 Light Dy- 
namo Castings, 

Simple and other Scientific 

American Motor Castings. 
ENGINE CASTINGS, 

TELEPHONES, 

Send stamp for catalogue. 
PALMER BROS.. Mianus, Conn 




INCUBATORS. 

The Improved, Ski.k Regulating, 
"Old Reliable" has no superior. 
World's F&vorita. 6 Cents in BtampH for 
new 112 page Poultry Guide and Catalogue 
for 1895. Poultry for Promt made 
plain. Address, RELIABLE INCUBATOR 
AND BROODER CO., QnisCY, Illh 




?§u USE GRINDSTONES? 

If so, we can supply you. All sizes 
mounted and iiiuiioiiitt<*fl. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. %W Ash for catalogue. 

The ClilfVELAND STONE VO. 

2d Floor. Wilshire, Cleveland, 0. 

VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific Amehican on the question of the speed of ice 
boats, demonstrating how and why it \s that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
American SUPPLEMENT, No. '214. Price 10 cents. 
To be had at this office and from all newsdealers. 

~~~ TNationaT 

Typewriter 

v "Trial Proves lt." ^ 

Our machine is right— so is 
our price and our terms. 
Write for sample, of Color 
Work and Catalogue "E." 
NATIONAL TYPEWRITER CO., 
23d & Arch Streets. Philadelphia, Pa. 




^.SAFETY THRUST COLLARS 

?» SOliTI) AND S1M.IT. a 

Of character and at price to suit/? 

the most critical hi t" Dealers* 

in shafting will consult their \|! ! ! 

interests in writing for Price 

"List and Discounts. 

The Gouvbrxeuk Machine Co., Gouvemeur, N. Y. 

s<\ Valuable Book 






12,500 Receipts. -JOS Pa£es« Price $5. 

Hound in Sheep, $(>. Half-Morocco, $<j.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
entific Americsi.li during the past fifty years; together 
with many valuable and important additions. 

Over Twelve Thou^iiml selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formulae used u; the various manufacturing indus- 
tries, will here be foilnd answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

^W Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIEP^TIFIC AMERICAN OFFICE, 

361 Broadwar« New York* 
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IJtfDpertisements. 



(Htl)INAltV KATES 



I UN i tic 1'iige. each insertion* - 
HilcU Paare. each insertion. - 



"1 f> cents a line 
81.0O a line 



(CP~ For some classes of Advertisements, Special and 
Higher rates are required. 

The atove are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter piess Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




STEAM PACKING 

lioiler Coverings, Millboard, Roofing, 
ISuilding Felt, "Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE, 

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y. 



GATES ROCK & ORE BREAKER 

Capacity np to 200 toos per hour. 

Has produced more ballast, road ' 
metal, and broken more ore than : 
all other Breakers combined. 

Builders of high grade Mining 
Machinery, King-Darragh Concen- 
trator, Connersviile Blowers. I 

iEP*° Send for Catalogues. 
I GVTKS IKON WORKS, 
50 C So. Clinton St., Chicago. 
136 C Liberty St., N. Y. 237 C Franklin St., Boston, Mass. 




At 3 Price l 



Bicycles, Wutches. Gui>9, I!uggit-s. H irDi-sa, ; 

' g Machines. Orpins. Poinds. .-uiep/Tools , 

, of nil virilities :in<i 10(M other :irt'ifilea. i 

free. Chicago Scale Co., Chicago, III, ' 



\% to 50 II. 1\ 




^ E Motorof 1 9 ,h Century 

Can be used an y place, to do an y 
■work, and by an u one. No Boil- 
er! No Fire! No Steam ! No 
Ashes! No Gauges! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse 'pow- 
er. For circulars, etc., address 
Charter Gas Engine Co. 
P. O. Box 148. Sidling. III. 



ANUI> wkFINETOOISjieveryshop 
-cmSESE" C.H.BESLY& CO! 

andaeency. CHICAGO, I LL.U.S.A. 




DOUBLE SPEED INDICATOR 

^ applied to shaft revolving either 

ightorleft. Accurate and relia- 

able. Has split cap for 

«y^=a pointed centers. %W Send 

^—-^for circ ular an d prices. 

Church & Sleight, 111 Fulton St. New York, 

Parson's Horological Institute. 

School for matcl]ii|akers 

ENGRAVERS AND JEWELERS, 

C3T" Send for Catalogue and References. 

Parson's Horological Institute, 

302 Bradley Avenue, PEORIA, II.I,. 
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OVER 

30,000 SOLD. 



"OTTO 

GAS AND GASOLINE 
\ ENGINES. 
/^tolOOIi.p. Can 

be used in cities or 
in country indepen- 
dent of gas works 
or gas machines. 
No Boiler, 
No Danger, 
No Engineer. 



Otto Gas Engine Works, Incorporated, Philadelphia 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 




s ™ SEAMLESS TUBING 

Used for Bicycles, Locomotives, Yacht, Fire, and Marine Boilers, and all Mechanical 
purposes where lightness and great strength are desired. 

THE &I1EL.15Y fSTEEl, Tl BE CO., kiox 15, SHELBY, OHIO. 



COLD DRAWN 

The First in Am 



BUY 
TELEPHONES 

That urc good— not ''cheap thine**." The difler- 

ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suiLs. 
Our guarantee and instruments are ISO Til lilllll), 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Telephones in the L'nited State*. 

bkistol'h Recording instruments. 

Pressure Gauges, Vacuum Uauges. Volt- 
meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Bay and Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial, t^lr Send for Circu- 
lars and Specimen Chart. 
The Bristol Company, Waterbury, Conn. 




STARRETT'S IMPROVED BEVELS 

Blade and stock slotted through 
and through, thus admitting 
adjustments that cannot be ob- 
tained with a common bevel. 
Clamping screw head not shown 
Let into a rabbet flush with the 
surface of stock which will lie 
flat on work. Made in three 
sizes. G inch, $1.25, 9 inch, ¥1.50, 12 inch, $1.75. 

LC OTADDCTT Manufacturer of Fine Tools, 
■ Oi O I HnltC I I j P.O. Box 13, ATHOL.MA3S. 

SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
American Supplement can be had at this oilice for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 





IOE-HOOSB AND COLD ROOM. — BY 

R- G. Hatfield. With directions forconstruction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. .">!>. Price 10 cents. To be had at this 
office and from all newsdealers. 



KODAKS 



$6.00 

to $100.00. 



The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 

pictures. 

Eastman Kodak Company, 

2 Send for $ Rochester, 

iCatafouge.% N. Y. 




THE MOST POPULAR SCIENTIFIC PAPER IN THE WORLD. 

8^"" ESTABLISHED 1845. 

Circulation Larger than all Papers of its Class Combined. 

Only $3.00 a Year, including Postage to United States, Canada, and Mexico, $4.00 a Year, 
including Postage to all countries iu the Postal Union* 

, This unrivaled weekly periodical, now in its fiftieth ! 
year, continues to maintain its high reputation for 
excellence, and enjoys the largest circulation ever at- 
tained by any scientific publication. Every number 
contains sixteen large pages, beautifully printed, ele- 
gantly illustrated; it presents in popular style a de- 
scriptive record of the most novel, interesting and im- 
portant advances in all the principal departments of 
Science and the Useful Arts, embracing Biology, Geo- 
logy, Mineralogy, Natural History, Geography, Archae- 
ology, Astronomy, Chemistry, Electricity, Light, Heat, 
Mechanical Engineering, Steam and Railway Engineer- 
ing, Mining, Ship Building, Marine Engineering, Photo- 
graphy, Technology, Manufacturing Industrie*. Sani- 
tary Engineering, Agriculture, Horticulture, Domestic 
Economy, Biography, Medicine, etc. A vast amount of 
fresh and valuable information pertaining to these and 
allied subjects is given, the whole profusely illustrated 
with engravings. 

Each issue contains a full list of inventions for which 
patents have been granted by the United States each 
week, giving the name of the inventor. The Notes and 
Queries department, with its full answers to various 
questions in mechanics and general science, will alone 
repay the reader for a full year's subscription. 

Tiw must important Engineering Works, Mechanisms 
and Manufactures, at home and abroad, are represented 
and described in The Scientific American. 



It abounds with fresh and interesting subjects for dis- 
cussion, thought or experiment. It tends to improve 
the mind; encourages to self-exertion, activity and 
development ; furnishes hundreds of useful suggestions 
for business, and for simple light, and profitable occupa- 
tions. It promotes Industry, Progress, Thrift and In- 
telligence in every community where its circulates. 

The scientific Amkrican should have a place in 
every Dwelling, Shop, Office, School or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, Edi- 
tors, Lawyers, Physicians, Clergymen —People in every 
walk and profession in life, will derive satisfaction and 
benefit from a regular reading of The Scientific 
American. 

As an instructor for the young it is of peculiar advan- 
tage. Try it .—Subscribe for yourself— it will bring you 
valuable ideas; subscribe for your sons— it will make 
them manly and self-reliant ; subscribe for your work- 
men— it will please and assist their labor; subscribe for 
your friends— it will be likely to give them a practical 
lift in life. 

'<■ One copv of The Scientific American and one 
copy of The Scientific American Supplement (see 
: prospectus below) will be sent for one year, postage pre- 
j paid, to any subscriber in the United States, Canada, or 
I Mexico, on receipt of seven dollars by the publishers. 



Scientific A mer,can S upplement * 

Published Weekly. $5.00 a Year, including Postage. 



This is a distinct paper from The Scientific 

American, but it is uniform in size with it, every num- 
ber containing 16 octavo pages. The Scientific 
American Supplement embraces a very wide range 
of contents, covering the most recent and valuable 
contributions in Science, Mechanics, Architecture, and 
Engineering, from every part of the world. Every 
number contains several illustrations, consisting in part 
of important engineering works, in progress or complet- 
ed, both at home and abroad. It presents the most 
recent papers by eminent writers in every department 
of science, and every number contains information use- 
ful to engineers in every department of industry, civil, 
mechanical, electrical, etc. 

Translations from French, German and other for- 
eign journals, accompanied with illustrations of Grand 
'Engineering Works; also of Naval ami Mechanical con- 
structions of magnitude, projected, progressing, and 
completed, at home and in all countries abroad. 

The most important papers read at Scientific Con- 
ventions, by the best and most profound thinkers, will 
be found in The Scientific American Supplement. 
This paper, when preserved and bound, forms a most 
useful encyclopedia of information, and presents a com- 



| plete history of the progress of the times intheSci- 
I ences, Arts, and Mechanical Engineering. This paper 
j contains no advertisements. A catalogue of subjects 
5 published in The Scientific Am Kit ican Supplement 
is furnished on application. This is found of great ser- 
vice to such as are informing themselves or making a 
study of any special subject in any department of sci- 
ence or mechanism. 

' lYk'e— $5 a year, in advarce: or one copy of 1'hb 
Scientific American (see prospectus above) and one 
copy of The Scientific Am elqcan Supplement both 
mailed for one year for $7, payment in advance to the 
publishers. 

To ForiMgn Subscribers.— Under the facilities of 

the Postal Union, The Scientific American is now 
sent by l'ost direct from New York, with regularity, to 
subscribers in Great Britain, India, Australia, and all 
other British Colonies; to France, Austria, Belgium, 
Gorinanv, Russia, and all other European States; Japan, 
Brazil, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada and 

• Mexico excepted, $4, gold, for Scientific American, 
one vear; ifs.oO, gold, for both Scientific American 

! an* Supplement for one year. This includes postage. 



The Scientific American Building Edition. 

Published Monthly. $2,50 a Year. Single Copies, 25 Cents. 



L= 



Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying Out 
of Gi-ounds, etc., are illustrated. An extensive Com- 
pendium of Manufacturers' announcements is also 
given, in which the most reliable and approved building 
Materials, Goods, Machines, Tools, and Appliances are 
described and illustrated, with addresses of the 
i makers, etc. 

The fullness, richness, cheapness, and convenience of 
! this work have won for it the Largest Circulation 

: of any Architectural publication in the world. 

Hun nil Vol nines of the whole work, from beginning 

in 188(1 to close of 1894, may now be obtained at this 

office, or from Booksellers and Newsdealers. Price, 

bound in paper, ¥2.00 per volume. Two volumes per 

' year. Forwarded to any address. 

| Including all the separatediagramsand engravings of 
construction details, each volume presents not far from 
j one thousand illustration, a . The reading matter covers 
! a large variety of useful and excellent subjects, inter- 
esting to every one. No architect, builder, contractor, 
engineer, or householder can afford to be without this 
splendid work. It is full of useful information, and its 
illustrations have a permanent value for suggestion and 
reference. It never grows old or useless. 

UF"Tlii' safest way to remit is by Postal Order, Draft or Postal Note. Money carefully placed inside of 
envelopes, securely sealed and correctly addressed, seldom goes astray, but it is at the sender's risk. Address all 
letters and make all orders, drafts, etc., payable to 



This is a Special Edition of The Scientific Ameki- t 
can, issued monthly on the first day of the month. 
Each number contains thirty-two pages, forming, 
practically, a large and splendid Magazine of : 
Architecture, richly adorned with ehannt phitt'x in 
colors and with fine engravings; illustrating the most ; 
interesting examples of modern Architectural Construe- i 
tion and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost, as well as the more expensive. Drawings 
in perspective and in color are given, together with 
Floor Plans, Costs, etc. 

No other building paper contains so many new archi- 
tectural plans regularlv presented as the Scientific 
American. Thousands of dwellings and other build- 
ings have been erected on the various plans we have 
issued during the past few years. 

Architects, Builders, and Owners will find this work 
valuable in furnishing fresh and useful suggestions. 
All who contemplate building or improving homes, or 
erecting structures of any kind, have before them in 
this work an almost endii'ss scries of the latest and best 
examples from which to make selections, thus saving 
time and money. 



PKIRINPQ KOILKRS iV MACIUNK TOOLS. 
LHQIrlLOf Complete out tits furnished. Semi fur pri- 
ces and Catalogue "Ji."' \V. P. DAVIS, lioch ester, N. Y. 



WLM CDV Emery Wheels, Grinding Ma- 



EIWI EL WV I • chines and Grinders' Supplies, 
Quick process and large stock. When in a hurry, 
buy of THE TAN 1TK CO., NEW YORK City, 
Cincinnati, and Stroudshurg, Pa. 



Towers, Tanks and Tubs 



PATENT SECTIONAL 

ALL IRON TOWERS. 

PLAIN 

all wood towers 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO. 

219 E. Main Street, 
LOUISVILLE, RY„ U. S. A. 




FQrc 1 Sample copv of the Blacksmith akd 
i»tt ■ Wueelwkiuut, filled with illustra- 
tions, will be sent without charge to any part of the 
world to any blacksmith who will write for it. Address 
M. T. K1CHARDSON CO., 84 Keade St., New York. 




THE LINK-BELT COMPANIES, 
PHILADELPHIA. NEW YORE. CHICAGO. 
Originators of the best practice in the use 
of Link Belting of standard designs. 

Kwiiri Link-Belt hi £ (31 regular sizes). 

Sprocket Wheel*. Rope Transmissions, 
Fibre- Graphite Self-Lubri- 
cant Journal Bearings. 

[Machinery for elevating and 
conveying any material. ! 

Philadelphia address, MOvSO Hunting I'm 

D E A F N ESS 

and HEAD NOISES relieved by using 
Wi Noil's Common Sense Ear Drums 

New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail 
and where medical skill has given no relief' 
They are safe, comfortable, and invisible; 
have no wire or string-attachment, \\ rite 
for pamphlet. $W~ Mention this paper. 

WILSON KAH DKUM MFG." CO., 

Louisville, kt. 




ES33C3p1B3 TOOI18 

are often nearly ruined by using a grim 
stone not adapted to the woik. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

\LW~ Man ice stud you our Catalogue, 
■it-lnclt will (jive you sonic in format ion 1 
GRAFTON STONE COMPANY, 
No. 80 River Street, Grafton, 




ARMSTRONG'S 

Pipe Threading and 
Cutting -Off Machines. 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fitters' 
Tools, Fiinged Ph*- Vises, Pipe Cut- 
ters. Stock** it nd Ol-eH universally 
acknowledged >■• '<<■■ iiiv. Best. 
EH?" Send toy {■■utahHiue. 
ARMSTRONG MFG. CO. 

Bridgeport, Conn. 




THE MODERN ICE YACHT. — BY 

Geo. W.Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Stpplement, No. 6*24. Price 10 
cents. To be had at this office and of all newsdealers. 




STEVENS 

FINE ADJUSTING & TRANSFER 

OUTSIDE CALIPER, No. 100. 

Postpaid, by mail, as follows: 
6 inches. . . .#1.50 I 10 inches. .. .$2.00 
8 " ... 1.75 I 12 " .... 2.25 
Ideal and Leader Spring Dividers and 
jiCalipers, Ideal Surface Gauges, Depth 
| Gauges, and Fine Machinists' Tools. 
£3F° Illustrated catalogue f recto all. 
J. STEVENS ARMS AND TOOL CO. 
P. O. Box 280, Cbicopee Falls, Mass. 



THE BOSTON MOTOR AND BATTERY 



ONLY 




Only Si nlotor Now Marie. 

An Outfit of Motor and Battery combined, 
w Perfect working model; adjustable brush- 



A y-^fHlSp9 cs *- or changing speed ; compound for 
£ ^* '- v battery: Si by express. Al-in. Jo/- 
minum Fan. which motor runs at high 
speed, postpaid for 52c. Extra box of 
compound, 25c. Patented Nov. 15, 1892. 
Also, Boston Motor, Boston Medical Coil, and "Jupiter" 
Storage Battery. Stamp for circular. Discount to dealers. 
BOSTON MOTOR CO., 17 Batterymarch St., Boston. 



MUNN & CO., Publishers, 361 Broadway, NEW YORK. 



MANUFACTURE OF SMOKELESS 

Powder.— By Oscar Guttmann, F.I.C. An interesting 
summary of the most striking peculiarities of this rap- 
idly increasing industry. Own rained in Scientific 
American Supplement, Nos. 97'2 and 973. Price 
10 cents each. To be had at this office and from all 
newsdealers. 



Durable— Easily Applied. 

r , This rooting is manufactured 

j from natural Trinidad asphalt 

materials, and will not dry up 

! and become brittle under ex- 

, posure to the weather as coal- 

: tar roofings do. [T^^ Send for 

free sample of roof 12 years old, 

Vivith circular and pricelist to 

'WAItRF^ CHEMICAL 
*fc MFG. CO., 




The Electric Candle 

is the cheapest and most reliable arc light for projec- 
tion. It will run in both the direct and alternating 
current, and will fit almost any lantern. 



VW Send for illustrated circular. 

QUEEN & CO, PHILADELPHIA, PA, 



/^ADJUSTABLE HO LDERs 

r-pSi- |NC A NDESC E NT LA MPS . 
, J -:QCWHITE GO. WORCESTER, 

; circulars. MASS. 



PRINTING INKS. 

The Scientific American is printed with OHAS, 
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Sts., Philadelphia, and 47 Rose St., opp. Duane.New York 
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